SN 10/589,551 
#14 



(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(19) World Intellectual Property Organization 

International Bureau 

(43) International Publication Date 
25 September 2003 (25.09^003) 




PCT 



(10) International Publication Number 

wo 03/078445 A2 



(51) Intematiooal Patent Classification'': 



C07H 21/00 



(21) International Application Number: PCT/DK03/00173 

(22) International Filing Date: 14 March 2003 (14.03.2003) 



(25) Filing Language: 

(26) Publication Language: 



English 
English 



(30) 



Priority Data: 
PA 2002 0415 
60/364,056 
PA 2002 01952 
60/434,429 



15 March 2002 (15.03.2002) DK 

15 March 2002 (15.03.2002) US 

19 December 2002 (19.12.2002) DK 

19 December 2002 (19.12.2002) US 



(71) Applicant (for all designated States except US): NUEVO- 
LUTION JUS [DK/DK]; R0nnegade 8. 5th floor, DK-2100 
Copenhagen 0 (DK). 

(72) Inventors; and 

(75) Inventors/Applicants (for US only): GOULIAEV, Alex, 
Haahr [DK/DK]; Br0ndsted 223, DK-3670 Veks0 Sj«el- 
land (DK). PEDERSEN, Henrik [DK/DK]; Frodesvej 24, 
DK-2880 Bagsvaerd (DK). GODSKESEN, Michael, An- 
ders [DK/DK] ; Plantagekrogen 8, DK-2950 Vedb^k (DK). 
KRONBORG, Tine, TItilola, Akinleminu [DK/DK]; 
Ndr. Frihavnsgade 94, l.tv., DK-2100 K0benhavn 0 (DK). 
HUSEMOEN, Gitte, Nystrup [DK/DK]; Bregner0dgade 
18. l.th., DK-2200 K0benhavn N (DK). HO, Justin 



[US/DK]; Matthaeusgade 50, 3,-26, DK-1666 K0benhavn 
V (DK). FELDING, Jakob [DK/DK]; Ordruph0jvej 24, 
1., DK-2920 Charlottenlund (DK). SAMS, Christian 
[DK/DK]; Jakob Dannef«idsvej 4A, 1., DK-1973 Fred- 
eriksberg C (DK). 

(81) Designated States (national): AE, AG, AL, AM, AT, AU, 
AZ, BA, BB, BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU, 
CZ, DE, DK, DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH, 
GM, HR, HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, 
LK, LR. LS, LT. LU. LV, MA. MD, MG. MK, MN, MW. 
MX, MZ, NO, NZ, OM. PH. PL, PT, RO. RU. SC. SD, SE, 
SG, SK, SL, TJ, TM. TN, TR, TT, TZ, UA, UG. US. UZ, 
VC, VN, YU, ZA, ZM. ZW. 

(84) Designated States (regional): ARIPO patent (GH, GM. 
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW). 
Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), 
European patent (AT, BE, BG, CH, CY, CZ, DE, DK, EE. 
ES, FI, FR. GB, GR, HU, IE, IT, LU, MC, ML, PT, RO, 
SE, SI, SK, TR), OAPI patent (BF, BJ, CF, CG, CI, CM, 
GA. GN, GQ, GW, ML, MR, NE. SN, TD, TG). 

Published: 

— without international search report and to be republished 
upon receipt of that report 

For two-letter codes and other abbreviations, refer to the "Guid- 
ance Notes on Codes and Abbreviations " appearing at the begin- 
ning of each regular issue of the PCT Gazette. 



00 



(54) Title: A BUILDING BLOCK FORMING A C=C DOUBLE BOND UPON REACTION 

(57) Abstract: A building block having the dual capabilities of recognising an encoding element and transfeiring a Functional Entity 
Precursor to a recipient reactive group is disclosed. The building block may be used in the generation of a single complex or libraries 
of different complexes, wherein the complex comprises an encoded molecule linked to an encoding element Libraries of complexes 
are useful in the quest for pharmaceutically active compounds. 



wo 03/078445 



1 



PCT/DK03/00173 



Title 

A BUILDING BLOCK FORMING A C=C DOUBLE BOND UPON REACTION 

Technical Field of the Invention 

5 The present Invention relates to a building block comprising a complementing ele- 
ment and a precursor for a functional entity. The building block is designed to trans- 
fer the Functional Entity Precursor to a recipient reactive group upon recognition 
between the complementing element and an encoding element associated with the 
reactive group. 

10 

Background 

The transfer of a chemical entity from one mono-, di- or oligonucleotide to another 
has been considered in the prior art. Thus, N. M. Chung et al. (Biochim. Biophys. 
Acta, 1971 , 228,536-543) used a poly(U) template to catalyse the transfer of an ace- 
15 tyl group from 3 -O-acetyladenosine to the 5'-OH of adenosine. The reverse transfer, 
i.e. the transfer of the acetyl group from a 5 -O-acetyladenosine to a 3'-OH group of 
another adenosine, was also demonstrated. 

Walder et al. Proc. Natl. Acad. Sci. USA. 1979. 76. 51-55 suggest a synthetic pro- 
20 cedure for peptide synthesis. The synthesis involves the transfer of nascent immobi- 
lized polypeptide attached to an oligonucleotide strand to a precursor amino acid 
attached to an oligonucleotide. The transfer comprises the chemical attack of the 
amino group of the amino acid precursor on the substitution labile peptidyl ester, 
which in turn results in an acyl transfer. It is suggested to attach the amino acid pre- 
25 cursor to the 5' end of an oligonucleotide with a thiol ester linkage. 

The transfer of a peptide from one oligonucleotide to another using a template is 
disclosed in Bruick RK et al. Chemistry & Biology. 1996, 3:49-56. The carboxy ter- 
minal of the peptide is initially converted to a thioester group and subsequently 
30 transformed to an activated thioester upon incubation with Ellman's reagent. The 
activated thioester is reacted with a first oligo. which is 5'-thiol-terminated, resulting 
in the formation of a thio-ester linked intermediate. The first oligonucleotide and a 
second oligonucleotide having a 3* amino group is aligned on a template such that 
the thioester group and the amino group are positioned in close proximity and a 
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transfer is effected resulting in a coupling of the peptide to the second oligonucleo* 
tide through an amide bond. 

The Wittig reaction (Wittig and Geissler, Liebigs Ann. Chem. (1953), 580. 44) is a 
5 well appreciated C=C double bond fonming reaction in organic synthesis (Chem. 
Rev. (1989), 89, 863). The reaction with stabilised phosphonium salts is however 
limited to reaction with primarily aldehydes and furthermore favour formation of only 
Z-alkenes. The Horner-Wadsworth-Emmons (HWE) modification of the Wittig reac- 
tion provides several advantages. Firstly, the reactive species of stabilised HWE- 

10 reagents is more reactive and therefore reacts with a broader range of carbonyl 
compounds, even hindered ketones (Comprehensive Organic Synthesis, Vol I. p. 
762). Secondly, the stereochemical identity of the formed C=C double bond can be 
controlled by the substituents on the phosphorous atom. Formation of Z-alkenes are 
favoured by using Stills or Andos HWE-reagents (Still and Gennari, Tetrahedron 

15 Lett. (1983), 24. 4405-08, Ando, J. Org. Chem. (1998), 63, 841 1-8416). whereas the 
formation of E-alkenes are favoured using simple alky! based HWE-reagents 
(Chem. Rev. (1989). 89. 863). 

Summary of the Invention 

20 The present invention relates to a building block of the general formula: 

Complementing Element - Linker - Carrier - Functional entity precursor 
capable of transferring a functional entity precursor to a recipient reactive group, 
wherein 

Complementing Element is a group identifying the functional entity, 
25 Linker is a chemical moiety comprising a spacer and a S-C-connecting 

group, wherein the spacer is a valence bond or a group distancing the functional 
entity precursor to be transferred from the complementing element and the S-C- 
connecting group connects the spacer with the Carrier, 



Carrier is selected among the groups consisting of 



30 




wherein the Functional entity precursor is attached to the phosphorous atom, 
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each individual X is chosen independently among the group consisting of NR^^.O, S. 
and Se; 
U = R'; 

R^ = H. Ci-CsalkyI, Ci-Ce hydroxyalkyi Ca-Cealkenyl. Cj-Ce alkynyl. arylor het- 
5 eroaryl; optionally substituted with one or more F, CI, Br, I, or CN, and where each 
of the individual R' groups are chosen independently; 

R^ = a valence bond, Ci-Ce Alkylene, Ca-Ce Alkenylene, C2-C6 Alkynylene, Arylene, 
Heteroarylene, Ci-Ce Alkylene-arylene or Ci-Ce Alkylene-heteroarylene; 
R^ is selected from -H, -OR*. -NR%. - F, -CI, -Br, -I, -NO2. -CN. -C(Halogen)3, 
10 -C(0)R^ -C(0)NHR^ C(0)NR*2. -NC(0)R^ -SCOzNHR*. -S(0)2NR%. -S(0)2R^ - 
P(0)rR*. -P(0)-R^ -S(0)-R*, P(0)-OR*. -S(0)-OR*, -N*R*3. wherein and each 
individual R* is chosen independently from H, Ci-Cealkyl, C2-C6alkenyl, C2-C6al- 
kynyl. or aryl, 

R^^ is selected independently from H. Ci-Ce alkyi, C3-C7 cycloatkyi, aryl, Ci-Ce al- 

9 

1 5 kylene-aryl, " 6r " , G is H or Ci-Ce alkyI and n is 1 .2.3 or 4. 

Functional entity precursor is of the general formula C(H)(\/)-W: 
wherein V independently is H, alkyI, alkenyl, alkynyl. alkadienyl. cycloalkyi, cyclo- 
heteroalkyl. aryl or heteroaryl. optionally substituted with one or more substituents 

20 selected from the group consisting of SnR*R*.R', Sn(OR')R®R'. Sn(OR')(OR®)R^, 
BR*R®, B(OR®)R*. BCOR'XOR*), halogen. CN, CNO. C(halogen)3. =0. =N0R\ 
sNNR^R*. OR'. OC(=0)R^ OC(=0)OR*. OC(=0)NR*R*, SR*. S(=0)R'. S(=0)2R^ 
S(=0)2NR*R*. NO2. N3, NR*R^ N*R*R^R^ NR*OR", NR''NR*R^ NR*C(=0)R'. 
NR'C(=0)OR", NR*'C(=0)NR®R'. NC. P(=0)(0R*)0R®. P*R*'r'R^. C(=0)R', 

25 C(=NR')R^. C(=NOR')R^. C(=NNR*R^), C(=0)OR', C(=0)NR''R", C(=0)NR*OR*, 
C(=0)NR'NR'R^ C{=NR')NR^R^ C(=N0R'')NR®R' or R'. 
wherein, 

R^ R^and R^ independently is H, alkyI, alkenyl, alkynyl, alkadienyl. cycloalkyi, 
cycloheteroalkyi, aryl or heteroaryl, optionally substituted with one or more substitu- 
30 ents selected from the group consisting of halogen, CN, CNO, C(halogen)3. =0. 
=NOR', =NNR^R^ OR*. OC(=0)R®, OC(=0)OR', OC(=0)NR*R^ SR^ S(=0)R*. 
S(=0)2R^ S(=0)2NR*R^ NO2. N3. NR*R^ N*R*R^R'°. NR^OR^ NR^NR^R^ 
NR*C(=0)R^ NR*C(=0)OR^ NR*C(=0)NR^R'°. NC. P(=0)(OR*)OR^ P*R*R*R^ 
C(=0)R'', C(=NR*)R'. C(=NOR*)R^ C(=NNR*R^), C(=0)OR*, C(=0)NR'R*, 



SUBSTITUTE SHEET (RULE 26) 



wo 03/078445 PCT/DK03/00173 

4 

C(=0)NR®OR^ C(=NR^)NR^R^ C(=N0R^)NR^RV C(=0)NR^NR^R'°, wherein R* 
and R® may together form a 3-8 membered heterocyclic ring or R* and R^ may to- 
gether form a 3-8 membered heterocyclic ring or R® and R^ may together form a 3-8 
membered heterocyclic ring, 
5 wherein, 

R®, R® and R^® independently is H, alkyi, alkenyl, alkynyl, alkadienyl, cycloalkyi, 
cycloheteroalkyi, aryl or heteroaryl and wherein R® and R® may together form a 3-8 
membered heterocyclic ring or R® and R^° may together form a 3-8 membered het- 
erocyclic ring or R^ and R^° may together form a 3-8 membered heterocyclic ring. 

10 

W is selected among the group consisting of H, aryl, heteroaryl, C(=0)OR^\ 
C(0)R'\ C(=0)NR'%, C(=0)NR^^OR^\ C(=NR'')0R'\ C(=N0R'') R'\ 
C(=NNR"2)R". S(0)R". S(0)2R'\ S(0)NR"2. S{0)2NR''2, -CN, P(0) R'\, -NO2, 
tiR'\* or SR'S* 

1 5 where each individual R^^ is H or selected independently among the group con- 

sisting of Ci-Ce alkyI, C2-C6 alkenyl, Cj-Ce alkynyl, C3-C7 cycloalkyi, C3-C7 cyclohet- 
eroalkyi, aryl, heteroaryl, said group being substituted with 0-3 R^^ and 0-3 R^^ and 

each individual R^^ is selected independently from -Na, -CNO, -C(NOH)NH2, 
-NHOH, -NHR*NHR^ -C(0)R^ -SnR%. -B(OR^)2. -P(0)(0R^)2 or the group consist- 

20 ing of C2-C6 alkenyl, Cz-Ce alkynyl, C4-C8 alkadienyl said group being substituted 
with 0-2 R^^ 

where each individual R^^ is independently selected from -NO2, -C(0)OR^^, 
-C(0)R'*. -CN, -OSiR'^3. -OR'^ and -NR'%, 

each individual R^^ is independently chosen from a group comprising H, Ci-Ce 
25 alkyi; C2-C6 alkenyl, C2-C6 alkynyl. C3-C7 cycloalkyi. aryl or Ci-Ce alkylene-aryl sub- 
stituted with 0-3 substituents independently selected from -F, -CI, -NO2. -R"*, -OR^, 
-SiR^. 

R'^ is =0. -F, -CI. -Br, -I. -CN. -NO2, -OR'^ -NR^^. -NR'^-C(0)R'^ -NR'^-C(0)0R'\ 
-SR'^ -S(0) R'\ -S(0)2R'^ -COOR'^ -C(0)NR'^2 and -S(0)2NR'^. 

30 

The term "C3-C7 cycloheteroalkyi" as used herein refers to a radical of totally satu- 
rated heterocycle like a cyclic hydrocarbon containing one or more heteroatoms 
selected from nitrogen, oxygen, phosphor, boron and sulphur independently in the 
cycle such as pyrrolidine (1- pyrrolidine; 2- pyrrolidine; 3- pyrrolidine; 4- pyr- 
35 rolidine; 5- pyrrolidine); pyrazolidine (1- pyrazolidine; 2- pyrazolidine; 3- pyra- 
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zolidine; 4-pyra20liciine; 5-pyrazolidine); imidazolidine (1- imidazolidine; 2- imida- 
zolidine; 3- innidazoltdine; 4- imidazolidine; 5- imidazolidine); thiazolidine (2- thia- 
zolidine; 3- thiazolidine; 4- thiazolidine; 5- thiazolidine); piperidine (1- piperidine; 2- 
piperidine; 3- piperidine; 4- piperidine; 5- piperidine; 6- piperidine); piperazine (1- 
5 piperazine; 2- piperazine; 3- piperazine; 4- piperazine; 5- piperazine; 6- 

piperazine); morpholine (2- morpholine; 3- morpholine; 4- morpholine; 5- mor- 
pholine; 6- morpholine); thiomorpholine (2- thiomorpholine; 3- thiomorpholine; 4- 
Ihiomorpholine; 5- thiomorpholine; 6- thiomorpholine); 1,2-oxathiolane (3-(1,2- 
oxathiolane); 4-(1,2-oxathiolane); 5-(1,2-oxathiolane); 1,3-dioxolane (2-(1,3- 

10 dioxolane); 4-(1,3-dioxolane); 5-(1,3-dioxolane); tetrahydropyrane; (2- 

tetrahydropyrane; 3-tetrahydropyrane; 4-tetrahydropyrane; 5-tetrahydropyrane; 6- 
tetrahydropyrane); hexahydropyridazine (l-(hexahydropyridazine); 2- 
(hexahydropyridazine); 3-{hexahydropyridazine); 4-(hexahydropyridazine); 5- 
(hexahydropyridazine); 6-(hexahydropyridazine)), [1 ,3,2]dloxaborolane, 

15 [1 ,3,6,2]dioxazaborocane 

The temn "aryl" as used herein includes carbocyclic aromatic ring systems of 5-7 car- 
bon atoms. Aryl is also intended to include the partially hydrogenated derivatives of 
the carbocyclic systems as well as up to four fused fused aromatic- or partially hy- 
drogenated rings, each ring comprising 5-7 carbon atoms. 

20 The term "heteroaryl" as used herein includes heterocyclic unsaturated ring systems 
containing, in addition to 2-18 carbon atoms, one or more heteroatoms selected 
from nitrogen, oxygen and sulphur such asfuryl, thienyl, pyrrolyl, heteroaryl is also 
intended to include the partially hydrogenated derivatives of the heterocyclic sys- 
tems enumerated below. 

25 The terms "aryl" and "heteroaryl" as used herein refers to an aryl which can be op- 
tionally substituted or a heteroaryl which can be optionally substituted and in- 
cludes phenyl, biphenyl, indenyl. naphthyl (1-naphthyl, 2-naphthyl), N- 
hydroxytetrazolyl. N-hydroxytriazolyl, N-hydroxyimidazolyl, anthracenyl (1- 
anthracenyl, 2-anthracenyl, 3-anthracenyl), thiophenyl {2-thienyl. 3-thienyl), furyl 

30 (2-furyl, 3-furyl). indolyl, oxadiazolyl, isoxazolyl, quinazolinyl, fluorenyl. xanthenyl. 

isoindanyl, benzhydryl, acridinyl. thiazolyl. pyrrolyl (2-pyrrolyl). pyrazolyl (3- 
pyrazolyl), imidazolyl (1-lmidaz6lyl. 2-imidazolyl. 4-imidazolyl. 5-imidazolyl). tria- 
zolyl (1,2,3-triazol-1-yl, 1.2.3-triazol-2-yl 1 .2.3-triazol-4-yl. 1 ,2,4-triazol-3-yl). oxa- 
zolyl {2-oxazolyl, 4-oxazolyl. 5-oxazolyl). thiazolyl (2-thiazolyl, 4-thiazolyl, 5- 

35 thiazolyl). pyridyl (2-pyridyl, 3-pyridyl. 4-pyridyl), pyrimidinyl (2-pyrimidinyl, 4- 
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pyrimidinyl, S-pyrimidinyl, 6-pyrimidinyl). pyrazinyl, pyridazinyl (3- pyridazinyl, 4- 
pyridazinyl, 5-pyridazinyl), quinolyl {2-quinolyl, 3-quinolyl, 4-quinolyl, 5-quinolyl, 6- 
quinolyl, 7-quinolyl. 8-quinolyl), isoquinolyl (Insoquinolyl, S-isoquinolyl, 4- 
isoquinolyl. 5-isoquinolyl. S-iscxjuinolyl, 7-isoquinolyl. S-isoquinolyl). 
5 benzo[b]furanyl (2-benzo[b]furanyl. 3-benzo[b]furanyl. 4-benzo[b]furanyl, 5- 

benzo[b]furanyl, 6-benzo[b]furanyl, 7-benzo[b]furanyl). 2,3-dihydro-benzo[b]furanyl 
{2-(2,3-dihydro-benzo[b]furanyl), 3-(2.3-dihydro-benzo[b]furanyl), 4-(2,3-dihydro- 
benzo[b]furanyl). 5-(2.3-dihydro-benzo[b]furanyl), 6-(2,3-dihydro-benzo[b]furanyl), 
7-(2,3-dihydro-benzo[b]furanyl), benzo[b]thiophenyl (2-benzo[b]thiophenyl. 3- 

10 benzo[b]thiophenyl, 4-benzoIb]thiophenyl. 5-benzo(b]thiophenyl, 6- 

benzo[b]thiophenyl, 7-benzolb]thiophenyl). 2,3<lihydro-benzo[b]thiophenyl (2-(2.3- 
dihydro-benzo[b]thiophenyl), 3-(2.3-dihydro-benzo[b]thiophenyl). 4-(2.3-dihydro- 
benzo[b]thiophenyl). 5-(2,3-dihydro-benzo[b]thiophenyl), 6-(2,3-dihydro- 
benzo[b]thiophenyl). 7-(2,3-dihydro-benzo[b]thiophenyl), indolyl (1-indolyl, 2- 

15 indolyl, 3-indolyl, 4-indolyl, 5-tndolyl, 6-indolyl, 7-indolyl), indazole (1-indazolyl, 3- 

indazolyl, 4-indazolyl, 5-indazolyl, 6-indazolyl. 7-indazolyl), benzimidazolyl (1- 
benzlmidazolyl, 2-benzimidazolyl, 4-benzinnidazolyl, 5-benzimidazolyl. 6- 
benzlmidazolyl, 7-benzimidazolyl, 8-benzimidazolyl), benzoxazolyl (1- 
benzoxazolyl, 2-benzoxazolyl), benzothiazolyl (1-benzothiazolyl. 2-benzothiazolyl, 

20 4-benzothiazolyl, 5-benzothiazolyl, 6-benzothiazolyl, 7-benzothiazolyl), carbazolyl 

(1-carbazolyl, 2*carbazolyl, 3-carbazolyl, 4-carbazolyl), 5H-dibenz[b,f]azepine (5H- 
dibenz[b,f]azepin-1-yl, 5H-dlbenz[b,f]azepine-2-yl, 5H-dibenz[b,f]azepine-3-yl, 5H- 
dibenz[b,f]azepine-4-yl, 5H-dibenz[b,f]azepine-5-yl), 10,11-dihydro-5H- 
dibenz[b.f]azepine (10,11 -dihydro-5H-dibenz[b,f]azepine-1 -yl, 10,11 -dihydro-5H- 

25 dibenz[b.f]azepine-2-yl, 10,11-dihydro-5H-dibenz[b.f]azepine-3-yl, 10,11-dihydro- 

5H-dibenz[b,f]azepjne-4-yl, 10,11 -dihydro-5H-dlbenz[b,f]azepine-5-yl). 
The term "halogen" designates an atom selected from the group consisting of -F, - 
CI. -Br and -I. 

30 In the following description of the invention the direction of connections between the 
various components of a building block should be read left to right. For example an 
S-C-connecting group -C(=0)-NH- is connected to a Spacer through the carbon 
atom on the left and to a Carrier through the nitrogen atom on the right hand side. 
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The Functional Entity canies elements used to interact with host molecules and op- 
tionally reactive elements allowing further elaboration of an encoded molecule of a 
library. Interaction with host molecules like enzymes, receptors and polymers is typi- 
cally mediated through van der waal's interactions, polar- and ionic interactions and 
5 pi-stacking effects. Substituents mediating said effects may be masked by methods 
known to an individual skilled in the art (Greene, T. W.; Wuts, P. G. M. Protective 
Groups in Organic Syntfiesis] 3rd ed.; John Wiley & Sons: New York, 1999.) to 
avoid undesired interactions or reactions during the preparation of the individual 
building blocks and during library synthesis. Analogously, reactive elements may be 
10 masked by suitably selected protection groups. It is appreciated by one skilled in the 
art that by suitable protection, a functional entity may carry a wide range of substi- 
tutents. 

The Functional Entity Precursor may be a masked Functional Entity that Is incorpo- 
15 rated Into an encoded molecule. After incorporation, reactive elements of the Func- 
tional Entity may be revealed by un-masking allowing further synthetic operations. 
Finally, elements mediating recognition of host molecules may be un-masked. 

In a certain aspect of the invention the Functional entity precursor is of the 
20 general formula C(H)(V)-W; in which V is H, -F, -CI, -Br. -I, -CN. -NO2 or -OR^^ or 
selected among the group consisting of Ci-Ce alkyi, Ca-Ce alkenyl, Ca-Ce alkynyl, 
C4-C8 alkadlenyl, C3-C7 cycloalkyi, C3-C7 cycloheteroalkyl, aryl. heteroaryl, -O-aryl 
and -O-heteroaryl said group being substituted with 0-3 0-3 R^^ and 0-3 R^^ 
or V is C1-C3 alkylene-NR^^2, C1-C3 alkylene-NR^^C(0)R^^ C1-C3 alkyl- 
25 ene-NR^^C(0)OR^^ C1-C2 alkylene-O-NR^'2. C1-C2 alkylene-0-NR''C(0)R'^ C1-C2 
alkylene-0-NR^^C(0)OR^^ substituted with 0-3 R^^ 

W is selected among the group consisting of H, aryl, heteroaryl, C(=0)OR^\ 
C(0)R^\ C(=0)NR''2. C{=0)NR''OR'\ C(=NR'')0R'\ C(=N0R'') R'\ 
C(=NNR''2)R'\ S(0)R'\ S(0)2R'\ S(0)NR'^. S(0)2NR''2. -CN, P(0) R'\, -NO2, 
30 NR'^* or SR'\* 

Where each individual R^Ms H or selected independently among the group con- 
sisting of Ci-Ce alkyI, C2-C6 alkenyl, C2-Ce alkynyl, C3-C7 cycloalkyi, C3-C7 cyclohet- 
eroalkyl, aryl, heteroaryl, said group being substituted with 0-3 R^^ and 0-3 R^^ and 
Each Individual R^^ is selected Independently from -Ns, -CNO. -C(NOH)NH2, 
35 -NHOH, -NHR^NHR^ -C(0)R^ -SnR^, -B(OR^)2, -P(0)(0R^)2 or the group consist- 
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ing of C2-C6 alkenyl. C2-C6 alkynyl, C4-C8 alkadienyl said group being substituted 
with 0-2 

where R^^ is independently selected from -NO2. -C(0)OR^^ -C(0)R^^ -CN, 
-OSiR'^. -OR'^ and -NR^V 
5 Each individual R^"* is independently chosen from a group comprising H, Ci-Ce 

alkyi, C2-C6 alkenyl, Cj-Cs alkynyl, C3-C7 cycloalkyl. aryl or C1-C6 alkylene-aryl sub- 
stituted with 0-3 substituents independently selected from -F, -CI, -NO2. -R^. -OR^, 
-SiR% 

Ri5 i3 =0. -F. -CI. -Br. -I. -CN. -NO2. -OR'^ -NR^^. -NR'^-C(0)R'^ -NR^^-C(0)OR'^ 
10 -SR'^ -S(0) R'^ -S(0)2R'^ -COOR'^ -C(0)NR'^ and -S(0)2NR'%. 

R^® is selected independently from H, Ci-Ce alkyl. C3-C7 cycloalkyl, aryl, Ci-Ce al- 

9 

kylene-aryl, " or . G is H or Ci-Cs alkyl and n is 1.2,3 or 4. 



15 In a preferred embodiment of the present invention. W is selected among the group 
consisting of C(=0)OR'\ C(0)R'\ C(=0)NR''2. S(0)2R'\ S(0)2NR''2, or-CN 



In yet a preferred embodiment of the present Invention. V is Ci-Cs alkyl. aryl or het- 
eroaryl said group being substituted with 0-3 R", 0-3 R^^ and 0-3 R^® or V is C1-C3 
20 alkylene-NR'^C(0)R'^ or C1-C3 alkyl-ene-NR^^C(0)OR^^ substituted with 0-3 R^^ 

In yet a preferred embodiment of the present invention. R^^ is H or selected inde- 
pendently among the group consisting of Ci-Ce alkyl. Cs-Cr cycloalkyl, aryl, or het- 
eroaryl, said group being substituted with 0-3 R^^ and 0-3 R^^ . 

25 

The function of the carrier is to ensure a high reactivity of the functional entity pre- 
cursor towards a broad range of carbonyi recipient reactive groups. Substituents on 
the carrier alter the reactivity of the functional group precursor and can be designed 
to direct the stereochemically outcome of the reaction by an individual skilled in the 
30 art by evaluation of initial attempts. The transferability and the stereoselectivity may 
be adjusted in response to the chemical composition of the functional entity precur- 
sor, to the nature of the complementing element, to the conditions under which the 
transfer and recognition is performed, etc. 
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In a preferred embodiment, the carrier is: 
O 




wherein is a valence bond or arylene. 



5 The S-C-connecting group provide a means for connecting the Spacer and the Car- 
rier. As such it is primarily of synthetic convenience and does not influence the func- 
tion of a building block. In a preferred embodiment of the present invention, the S-C 
connecting group is -S-S-. -Ci-Ce alkylene-S-S -C(=0)-NH-(Ci-C6 alkylene)-. 
.C(=0)-, or -C(=0)-Arylene-C{R^^)2-NR'®-C(=0)- 

10 

The spacer serves to distance the functional entity precursor to be transferred from 
the bulky complementing element. Thus, when present, the identity of the spacer is 
not crucial for the function of the building block. It may be desired to have a spacer 
which can be cleaved by light. In this occasion, the spacer is provided with e.g. the 
15 group 



PH3 



20 



In the event an increased hydrophilicity is desired the spacer may be provided with a 
polyethylene glycol part of the general fomnula: 



In a certain aspect of the invention the Spacer is -A-. a group Ci-Ce alkylene-A-, 
25 Ca-Ce alkenylene-A-. or Ca-Ce alkynylene-A- optionally substituted with 1 to 3 hy- 
droxy groups, or 

CH3 



A — 
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said spacer being connected through A to a moiety selected from 
-B-. — (CH2)n-B— . \ /n .and 

— (CH2)n-S-S-(CH2)m-B— 

where A is a valence bond, -NR'^-. -C(0)NR^S - NR^°-C(0)-. -0-. -S-. -C(0)-0- or 
5 -0P(=0)(O )-0-; B is a valence bond, -0-. -S-, -NR^^-. -C(0>- or -C(0)NR'®- and 
connects to S-C-connecting group; and n and m independently are integers ranging 
from 1 to 10. 

In a preferred embodiment the Spacer is a valence bond, Ci-Ce alkylene-A-, C2-C6 
10 alkenylene-A-, C2-C6 alkynylene-A-, or 
,CH3 

=\ A— 




said spacer optionally being connected through A to a moiety selected from 
— (CH2)n-B— . V /n ,and 

— (CH2)n-S-S-(CH2)m-B— 

15 where A is a valence bond. -C(0)NR^®-. -NR^®- . -0-, -S-, or -C(0)-0-; B is a va- 
lence bond. -0-, -S-. -NR^°- or -C(0)NR^®- and connects to S-C-connecting group; 
R^® is selected independently from H, Ci-Ce alkyi, C3-C7 cycloalkyi, aryl or Ci-Ce 
alkylene-aryl and n and m independently are integers ranging from 1 to 10. 

20 In a more preferred aspect of the invention the spacer is -A-, Ci-Ce alkylene-A-, 
C2-C6 alkenylene-A, 

CH3 




-q >=\ A— 

said spacer being connected through A to a moiety selected from 
.B-, — (CH2)„-B— \ /n Of 

25 — (CH2)n-S-S-(CH2)m-B— 



SUBSTITUTE SHEET (RULE 26) 



wo 03/078445 PCT/DK03/001 73 

11 

Where A is a valence bond. -NR^^-, -C(0)NR'®-, -NR^®-C(0)-, -0-, -S-, -C(0)-0-, or 
-0P(=0)(0')-0-; B Is a valence bond, -NR^®-, or -C(0)- and connects to S-C- 
connecting group; 

n and m independently are integers ranging from 1 to 10 and 

9 

\ R^® is selected Independently from H, ^ or , wherein G is H or 

Ci-Cealkyl. 

Still nnore preferred the spacer is Cz-Ce alkenylene-A. 

said spacer being connected through A to a moiety selected from 



25 



-,or— (CH2)r,-B— , \ /n 



10 -B- 

where A is a valence bond, -C(0)NR^®-, -NR'®-C(0)-. -S-, -C(0)-0- or-OP(=0)(0' 
)-0-; B is a valence bond, -S-. -NR^^-. or -C(0)- and connects to S-C-connecting 
group; 

n and m independently are integers ranging from 1 to 10 and 

15 R is selected independently from H. " or , wherein G is H or 

Ct-Ce alkyi; and the spacer is connected to the complementing element through a 
nucleobase. 

The spacer may be attached to the complementing element in any appropriate way. 
20 Though it is preferred that the spacer is attached to the 5-position of a pyrimidine 
type nucleobase or the 7-positlon of a purine or 7-deaza-purine type nucleobase. 

In aspect of the invention it is preferred that the complementing element is con- 
nected to the spacer via a phosphorus group. It is then preferred that spacer is -A-, 

PH3 




said spacer being connected through A to a moiety selected from 
— (CH9)„-B — \ /n 



-B-. or— (CH2)„- 
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where A is a valence bond. -NR^®-C(0)-. -0-, or -S-; B is a valence bond. -S-, 
-NR^®-, or-C(O)- and connects to S-C-connecting group; 
n and m independently are integers ranging from 1 to 10 and 



R^® is selected independently from H, " or . wherein G is H or 




5 Ci-Ce alkyi; and the spacer is connected to the complementing element via a phos- 
phorus group. 

The phosphorus group may be a phosphate or a thiophosphate group attached to a 
3* or a 5* end of a complementing element. 

10 

In a preferred embodiment, the complementing element serves the function of rec- 
ognising a coding element. The recognition implies that the two parts are capable of 
interacting in order to assemble a complementing element - coding element com- 
plex. In the biotechnological field a variety of interacting molecular parts are known 
15 which can be used according to the invention. Examples include, but are not re- 
stricted to protein-protein interactions, protein-polysaccharide interactions, RNA- 
protein interactions. DNA-DNA interactions. DNA-RNA interactions, RNA-RNA inter- 
actions, biotin-streptavidin interactions, enzyme-ligand interactions, antibody-ligand 
Interaction, protein-ligand interaction, ect. 



The interaction between the complementing element and coding element may result 
in a strong or a weak bonding. If a covalent bond is formed between the parties of 
the affinity pair the binding between the parts can be regarded as strong, whereas 
the establishment of hydrogen bondings, interactions between hydrophobic do- 
25 mains, and metal chelation in general results in weaker bonding. In general rela- 
tively weak bonding is preferred. In a preferred aspect of the invention, the comple- 
menting element is capable of reversible interacting with the coding element so as to 
provide for an attachment or detachment of the parts in accordance with the chang- 
ing conditions of the media. 



In a preferred aspect of the invention, the interaction is based on nucleotides, i.e. 
the complementing element is a nucleic acid. Preferat)ly, the complementing ele- 
ment is a sequence of nucleotides and the coding element is a sequence of nucleo- 
tides capable of hybridising to the complementing element. The sequence of nucleo- 



20 



30 
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tides carries a series of nucleobases on a backbone. The nucleobases may be any 
chennical entity able to be specifically recognized by a complementing entity. The 
nucleobases are usually selected from the natural nucleobases (adenine, guanine, 
uracil, thymine, and cytosine) but also the other nucleobases obeying the Watson- 
5 Crick hydrogen-bonding rules may be used, such as the synthetic nucleobases dis- 
closed in US 6,037,120, Examples of natural and non-natural nucleobases able to 
perform a specific pairing are shown in figure 2. The backbone of the sequence of 
nucleotides may be any backbone able to aggregate the nucleobases is a se- 
quence. Examples of backbones are shown in figure 4, In some aspects of the in- 
10 vention the addition of non-specific nucleobases to the complementing element is 
advantegeous, figure 3 

The coding element can be an oligonucleotide having nucleobases which comple- 
ments and is specifically recognised by the complementing element, i.e. in the event 
15 the complementing element contains cytosine, the coding element part contains 
guanine and visa versa, and in the event the complementing element contains 
thymine or uracil the coding element contains adenine. 

The complementing element may be a single nucleobase. In the generation of a 
library, this will allow for the incorporation of four different functional entities into the 

20 template-directed molecule. However, to obtain a higher diversity a complementing 
element preferably comprises at least two and more preferred at least three nucleo- 
tides. Theoretically, this will provide for 4^ and 4^, respectively, different functional 
entities uniquely identified by the complementing element. The complementing ele- 
ment will usually not comprise more than 100 nucleotides. It is preferred to have 

25 complementing elements with a sequence of 3 to 30 nucleotides. 

The part of the linker connecting the spacer with the carrier is denoted Spacer- 
Carrier-Connecting group or S-C-connecting group for short. The connecting group 
is a convenient chemical means and may be designed not to have adverse affect on 
30 the ability of the building block to transfer the functional entity precursor. In a certain 
aspect of the invention the S-C-connecting group is a valence bond, -NH-C(=0)-, 
-NH-C(=0)-Ci-C6 alkylene-. -S-S-. -S-S-d-Ce alkylene-, -Ci-Ce alkylene-S-S -, 
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O 

N— (Ci-Ce alkylene) — 



— S 

-C(=0)-NH-(C,-Ce alkylene)-, O 
I N-(Ci-C6 alkylene)— N—" — 




O 

° ^ O 

N— I N-(Ci-C6 alkylene)— 




— S 1^ — S 

O . O 

-NH-C(=0)-Arylene-C(R^«)2-NH-C(=0)-. -C(=0)-, -C(=0)-Ci-C6 alkylene- or -C(=0)- 
Arylene-C(R^*)2-NR^*-C(=0)-, where the right hand side of the fonnulae connects to 
the carrier. 

In another aspect, the S-C-connecting group is a valence Ixjnd. -NH-C(=0)-, - 
NH-C(=0)-Ci-C6 alkylene-. -S-S-, -S-S-Ci-Ce alkylene-. -C(=0)-NH-(Ci-Ce al- 
kylene)-, 

O p 



J[^N-(Ci-C6 alkylene) — '''^^'^^^ 



-(Ci-Ce alkylene)— N 

10 b . d 



-NH-C{=0)-Arylene-C(R^VNH-C(=0)-, where the right hand side of the formulae 
connects to the carrier 



15 In a preferred aspect of the invention the S-C-connecting group is -S-S-, -Ci-Ce 
alkylene-S-S - -C(=0)-NH-(Ci-C6 alkylene)-, -C(=0)-, or -C(=0)-Arylene-C(R'®)2- 
NR^®-C(=0)-, where the right hand side of the fonnulae connects to the carrier. 
In a still more preferred aspect of the invention the S-C-connecting group is -S-S-, 
-C(=0)-, or-C(=0)-Arylene-C(R^VNR^®-C(=0)-. where the right hand side of the 

20 formulae connects to the carrier. 

The building blocks of the present invention can be used in a method for transferring 
a functional entity precursor to a recipient reactive group, said method comprising 
the steps of 

providing one or more building blocks as described above and 



SUBSTITUTE SHEET (RULE 26) 



wo 03/078445 



15 



PCT/DK03/00173 



contacting the one or more building blocks with a con^esponding encoding ele- 
ment associated with a recipient reactive group under conditions which allow for a 
recognition between the one or more complementing elements and the encoding 
elements, said contacting being performed prior to. simultaneously with, or subse- 
5 quent to a transfer of the functional entity precursor to the recipient reactive group. 

The encoding element may comprise one. two. three or more codons, i.e. se- 
quences that may be specifically recognised by a complementing element. Each of 
the codons may be separated by a suitable spacer group. Preferably, all or at least a 

10 majority of the codons of the template are arranged in sequence and each of the 

codons are separated from a neighbouring codon by a spacer group. Generally, it is 
preferred to have more than two codons on the template to allow for the synthesis of 
more complex encoded molecules. In a preferred aspect of the invention the number 
of codons of the encoding element is 2 to 100. Still more prefenred are encoding 

15 elements comprising 3 to 10 codons. In another aspect, a codon comprises 1 to 50 
nucleotides and the complementing element comprises a sequence of nucleotides 
complementary to one or more of the encoding sequences. 

The recipient reactive group may be associated with the encoding element in any 
20 appropriate way. Thus, the reactive group may be associated covalently or non- 

covalently to the encoding element. In one embodiment the recipient reactive group 
is linked covalently to the encoding element through a suitable linker which may be 
separately cfeavable to release the reaction product. In another embodiment, the 
reactive group is coupled to a complementing element, which is capable of recognis- 
25 ing a sequence of nucleotides on the encoding element, whereby the recipient reac- 
tive group becomes attached to the encoding element by hybridisation. Also, the 
recipient reactive group may be part of a chemical scaffold, i.e. a chemical entity 
having one or more reactive groups available for receiving a functional entity precur- 
sor from a building block. 

30 

The recipient reactive group may be any group able to cleave the Carrier-Funtional 
Entity Precursor bond to release the functional entity precursor. The recipient reac- 
tive group is electrophilic, such as an aldehyde or a ketone. The electrophile usually 
reacts with an anion formed on the functional entity precursor. The outcome of the 
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reaction is a transformation of the C=(0) recipient reactive group into a 
C=(Functional entity precursor) moiety. 

According to a preferred aspect of the invention the building blocks are used for the 
5 formation of a library of compounds. The complementing element of the building 
block is used to identify the functional entity. Due to the enhanced proximity be- 
tween reactive groups when the complementing entity and the encoding element are 
contacted, the functional entity precursor together with the identity programmed in 
the complementing element is transferred to the encoding element associated with 

10 recipient reactive group. Thus, it is preferred that the sequence of the complement- 
ing element is unique in the sense that the same sequence is not used for another 
functional entity. The unique identification of the functional entity enable the possibil- 
ity of decoding the encoding element in order to determine the synthetic history of 
the molecule formed. In the event two or more functional entities have been trans- 

15 ferred to a scaffold, not only the identity of the transferred functional entities can be 
determined. Also the sequence of reaction and the type of reaction involved can be 
determined by decoding the encoding element. Thus, according to a preferred em- 
bodiment of the invention, each different member of a library comprises a comple- 
menting element having a unique sequence of nucleotides, which identifies the func- 

20 tional entity. 

Brief description of the dravtrings 

Figure 1 . Two setups for Functional Entity Precursor Transfer 
Figure 2.. Examples of specific base pairing 
25 Figure 3. Example of non-specific base-pairing 
Figure 4. Backbone examples 
Figure 5 Three examples of building blocks 

Detailed Description of the Invention 

30 A building block of the present invention is characterized by its ability to transfer its 
functional entity precursor to a recipient reactive group. This is done by transforming 
the C=0 double bond of a scaffold to a C=(Functional entity precursor) moiety. 

Two setups for generalized functional entity precursor transfer from a building block 
35 are depicted in figure 1. In the first example, one complementing element of a build- 
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ing block recognizes a coding element canning another functional entity precursor, 
hence bringing the functional entities in close proximity. This results in a reaction 
between functional entity precursor 1 and 2 forming a covalent bond between these 
concunrent with the cleavage of the bond between functional entity precursor 2 and 
5 its carrier In the second example, a coding element brings together two building 

blocks resulting in functional entity precursor transfer from one building block to the 
other. 

In library generation of chemical entities the tolerance towards a broad range of 
building blocks is of outmost importance. Useful building blocks for generation of 

10 libraries used for drug discovery should therefore posses the necessary reactivity to 
enable the transfer of the functional entity precursor to a broad range of reaction 
counter parts, resulting in generation of a highly diverse library, and not only a lim- 
ited number of products. The Wittig reaction is a powerful C=C bond forming reac- 
tion, but the number of useful building blocks are limited to primarily aldehydes. 

15 Therefore, the present invention particulariy relates to demonstrate the broadness of 
building blocks capable of acting as C=C bond forming reagents in a modified Wittig 
reaction (HWE reaction), which allow reaction with aldehydes as well as ketones. 
Furthermore, use of HWE-building blocks opens up the possibility of directing the 
stereochemically outcome of the reaction by carefully selecting the substituents on 

20 the carrier of the building block. 

Figure 5 illustrates three specific compounds according to the invention. For illustra- 
tive purposes the individual features used in the claims are indicated. The upper 
compound is an example of a building block wherein the linker is backbone attached 

25 at the 3 -position. The first part of the linker, i.e. the spacer, is an aliphatic chain end- 
ing in a nitrogen atom. The nitrogen atom bridges to the S-C-connecting group, 
which is an N-acylated arylmethyleamine. The carrier attached to the left hand side 
carbonyl group of the S-C-connecting group is a six-membered phosphinane struc- 
ture. The phosphor atom is attached to the functional entity precursor, which is an 

30 aliphatic ester. When the building block is presented to a recipient reactive group, 
such as aldehyde or a ketone, the aliphatic ester is transferred forming the C=C 
double bond of an a - p unsaturated ester. 

The middle compound illustrates a 5' attachment of a linker. The linker is linked 
35 through a phosphate group and extends into a three membered aliphatic chain. 
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Through another phosphate group and a PEG linker the complementing element is 
linked via an amide bond to the Carrier. When the building block is presented to a 
ketone or an aldehyde the functional entity precursor is transferred forming an a - p 
unsaturated ester. 

5 

The lower compound illustrates a nucleobase attachment of the linker. The linker 
attaches to the 5 position of a pyrimidine type nucleobase and extents through an a 
- p unsaturated N-methylated amide to the S-C-connecting group, which is a 4- 
amino methyl benzoic acid derivative. The functional entity precursor can be trans- 
10 ferred to a recipient reactive group forming an a - p unsaturated keton carrying a 
protected amine group. 



15 



Assembly of building bloclcs 

The Carrier-Functional Entity Precursor ensemble may be bound to the Spacer by 
several different reactions. 



Formation of an amide bond between a carboxylic acid of the Carrier and an 
amine group of a Spacer 

^Functional 



^Spacer-NH2 Functional 
CarrierC^"^*y 

HO 



Complementing 
Element 



Peptide coupling 
reagent 



^Spacer— NH 



Examples of Carrier-Functional entity reagents: 



o 

II 


X = NR.O, S, Se; where each of the individual X 


X—F^— Functional entity 


Is chosen independently 




R = H, Ci-CealkyI, Cz-Ce alkenyl, CT-Cealkynyl, 


COOH 


aryl or heteroaryl 




R1 = H, Ci-CealkyI, Ci-C6 hydroxyalkyi C2-C6 




alkenyl, C2-C6alkynyl or aryl; where each of the 




R1 groups are chosen independently 




R2 = a valence bond. Ci-Ce Alkylene, C2-C6 




Alkenylene, C2-C6 Alkynylene, Arylene, Hete- 
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roarylene, d-Ce Alkylene-arylene or Ci-Ce Alky- 
lene-heteroarylene 


o 

D X—R— Functional entity 
COOH 


X = NR,0, S, Se; where each of the individual X 
is chosen independently 
R = H, Ci-CealkyI, Gz-Ce alkenyl, C2-C6 alkynyl, 
aryl or heteroaryl 

R1 = H, Ci-CealkyI, Ci-CehydroxyalkyI C2-C6 

alkenyl, C2-C6alkynyl or aryl. where each of the 

R1 groups are chosen independently 

R2 = a valence bond, Ci-Ce Alkylene. C2-C6 

Alkenylene, C2-C6 Alkynylene, Arylene, Hetie- 

roarylene, Ci-Ce Alkylene-arylene or Ci-Ce Alky- 

lene-heteroarylene 


O 

II 

o X—R— Functional entity 
COOH 


X = NR.O. S, Se; where each of the individual X 
is chosen independently 
R = H, Ci-Ce alkyi, Ci-Ce alkenyl. Ci-Ce alkynyl, 
aryl or heteroaryl 

RI = H, Ci-Ce alkyl. Ci-Ce hydroxyalkyi C2-Ce 

alkenyl, Ca-Ce alkynyl or aryl; where each of the 

R1 groups are chosen independently 

R2 = a valence bond, Ci-Ce Alkylene, C2-C6 

Alkenylene, Ca-Ce Alkynylene, Arylene, Hete- 

roarylene, Ci-Ce Alkylene-arylene or Ci-Ce Alky- 

lene-heteroarylene 


^^<^^^^>( ^Functional entity 
COOH 


X = NR,0, S, Se; where each of the individual X 
Is chosen independently 
R = H, Ci-Ce alkyl, C2-Ce alkenyl, Ca-Ce alkynyl. 
aryl or heteroaryl 

R1 = H. Ci-Ce alkyl, Ci-Ce hydroxyalkyi C2-C6 
alkenyl, C2-C6 alkynyl. aryl, Halogen, NO2, CN, 
C(Halogen)3, C(0)R", C(0)NHR". C(0)NR"2. - 
NC(0)R", S{0)2NHR". S(0)2NR'*2. S(0)2R". - 
P(0)2-R". P(0)-R". S(0)-R". P(0)-OR", S(0)- 
OR". -N*R"3 

R2 = a valence bond, Ci-Ce Alkylene, Ci-Ce 
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Alkenylene. Ci-Ce Alkynylene. Arylene. Hete- 
roarylene. Ci-Ce Alkylene-arylene or Ci-Ce Alky- 
lene-heteroarylene 


Rg-X' Functional entity 
COOH 


X = NR,0. S. Se; where each of the individual X 
is chosen independently 
R = H, d-Cealkyl. Ci-Ce alkenyl. Ci-Ce alkynyl. 
aryl or heteroaryl 

R1 = H, Ci-Ce alkyi, Ci-Ce hydroxyalky! C2-Ce 
alkenyl, C2-Ce alkynyl, aryl, heteroaryl, or a 
combination thereof 

R2 = a valence bond, Ci-Ce Alkylene, Ci-Ce 
Alkenylene, Ci-Ce Alkynylene, Arylene, Het- 
eroarylene, C1-C3 Alkylene substituted with 1-7 
halogens selected from the group consisting of 
-F, -CI or -Br, Ci-Ce Alkylene-arylene or Ci-Ce 
Alkylene-heteroarylene 



According to the invention, the functional entity precursor Is of the formula C(I-I)(V)- 
W. In an aspect of the invention V is independently H, Ci-Ce alkyl. C2-C6 alkenyl, C2- 
Ce alkynyl, C4-C8 alkadienyl, C3-C7 (^doalkyl, C3-C7 cycloheteroalkyi, aryl or het- 
5 eroaryl, optionally substituted with one or more substituents selected from the group 
consisting of SnR'R'.R^. Sn(OR*)R'R^. Sn(OR'^)(OR')R^ BR'R'. B(0R'')R*. 
BCOR'^XOR^), halogen. CN. CNO. C(halogen)3. =0. =NOR', =NNR'R', OR^ 
OC(=0)R^ OC(=0)OR^ OC(=0)NR'R*. SR^ S(=0)R^ S(=0)2R^ S(=0)2NR*R®, 
NO2. N3, NR^R**. N*R*R^R^ NR*OR^ NR'NR^R^, NR=C(=0)R®, NR''C(=0)OR^ 
10 NR=C(=0)NR®R^ NC. P(=0)(OR')OR°. P*R'*R^R^ C(=0)R*, C(=NR^)R^ 
C(=NOR')R®, C(=NNR=R^). C(=0)OR^ C(=0)NR*R^ C(=0)NR*OR^ 
C(=0)NR^NR®R^, C(=NR=)NR®R^ C(=N0R')NR^R' or R^ 

W Is selected among the group consisting of H, aryl, heteroaryl, C(=0)OR®, C(0)R^ 
C(=0)NR*2. C(=0)NR*OR^ C(=NR*)OR^. C(=NOR=) R^ C(=NNR%)R^ S(0)R'. 
15 S(0)2R^ S(0)NR''2. S(0)2NR%, -CN. P(0)R''2, -NO2. NRV or SRV 
wherein, 

R*. R®. R' and R® independently is H. Ci-Ce alkyl. C2-C6 alkenyl, C2-C6 alkynyl. C4-C8 
alkadienyl. C3-C7 cycloalkyi, C3-C7 cycloheteroalkyi, aryl or heteroaryl and wherein 
R^ and R° may together form a 3-8 membered heterocyclic ring or R^ and R^ may 
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together form a 3-8 membered heterocyclic ring or R® and may together form a 3- 
8 membered heterocyclic ring, 

In another preferred embodiment, 
5 V independently is H, Ci-C6 alkyl. C3-C7 cycloalkyi, C3-C7 cycloheteroalkyi, aryl or 
heteroaryl, optionally substituted with one or more substituents selected from the 
group consisting of halogen, CN. C(halogen)3, =0, =NOR*. =NNR®R®, OR^. 
OC(=0)R^ OC(=0)OR^ OC(=0)NR^R®, SR^ S(=0)R^ S(=0)2R^ S(=0)2NR^R^ 
NO2. NR^R^ NR^OR^ NR^NR®R^ NR^C(=0)R^ NR^C(=0)OR^ NR*C(=0)NR^R^ 
10 P(=0)(OR^)OR®. C(=0)R^ C(=NR^)R^ C(=NOR^)R®, C(=NNR^R^), C(=0)OR^ 

C(=0)NR^R^ C(=0)NR®OR®. C(=0)NR*NR®R^ C(=NR*)NR®R^, C(=NOR®)NR*R^ or 
R^ 

wherein, 

R^, R^, R^ and R^ independently is H, Ci-Ce alkyl, C3-C7 cycloalkyi, Cz-Cj cydohet- 
15 eroalkyi, aryl or heteroaryl and wherein R* and R® may together form a 3-8 mem- 
bered heterocyclic ring or R^ and R^ may together form a 3-8 membered heterocyc- 
lic ring or R^ and R^ may together form a 3-8 membered heterocyclic ring, 

In still another preferred embodiment, 

20 V Independently is H, Ci-Ce alkyl, C3-C7 cycloalkyi, C3-C7 cycloheteroalkyi, aryl or 
heteroaryl, optionally substituted with one or more substituents selected from the 
group consisting of F. CI. CN, CF3, =0, =NOR*, =NNR^R®, OR^ OC(=0)R^ 
OC(=0)OR^ OC(=0)NR^R^, SR*. S(=0)R', S(=0)2R^ S(=0)2NR^R®, NO2. NR®R^ 
NR^OR^ NR*NR^R', NR*C(=0)R*, NR^C(=0)OR*, NR®C(=0)NR^R^, 

25 P(=0)(OR*)OR^, C(=0)R^ C(=NR')R®, C(=NOR®)R®. C(=NNR*R'), C(=0)OR*. 

C(=0)NR'*R^ C(=0)NR^OR*. C(=0)NR*NR®R^ C(=NR*)NR^R^ C(=N0R'')NR'R' or 
R'. 

wherein, 

R^, R®, R^ and R® independently is H, Ci-Ce alkyl, C3-C7 cycloalkyi, C3-C7 cyclohet- 
30 eroalkyi, aryl or heteroaryl and wherein R^ and R® may together form a 3-8 mem- 
bered heterocyclic ring or R* and R^ may together form a 3-8 membered heterocyc- 
lic ring or R® and R^ may together form a 3-8 membered heterocyclic ring, 

in still another preferred embodiment, 
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V independently is H. Ci-Ce alkyl. C3-C7 cycloalkyl. C3-C7 cycloheteroall^yl, aryl or 
heteroaryl. optionally substituted with one or nnore substituents selected from the 
group consisting of F. CI. CN. CF3, =0, =NOR^ =NNR^R®, OR^ S(=0)R^ S(=0)2R^ 
S(=0)2NR'R®, NO2. NR^R^ NR^C(=0)R^ NR^C(=0)OR^ NR'C{=0)NR®R^ 

5 C(=0)R^ C(=NOR^)R®, C(=0)OR^ C(=0)NR'R^ C(=0)NR*OR^ or R^ 
wherein, 

R^. R®, R^ and R® independently is H, Ci-Ce alkyl. C3-C7 cycloalkyl. C3-C7 cyclohet- 
eroalkyl, aryl or heteroaryl and wherein R^ and R^ may together form a 3-8 mem- 
bered heterocyclic ring or R^ and R^ may together form a 3-8 membered heterocyc- 
1 0 lie ring or R° and R^ may together fomri a 3-8 membered heterocyclic ring, 

In still another preferred embodiment, 

V independently is H, methyl, ethyl, propyl, butyl, cyclopropyl, cycldbutyl, cyclopen- 
tyl, cydohexyl, aziridlnyl, azetidlnyl, pyrrolidinyl, piperidinyl, morpholinyl, phenyl, 

15 naphtyl, thienyl, furyl. pyridyl, quinolinyl or isoquinolinyl optionally substituted with 
one or more substituents selected from the group consisting of F, CI, CN, CF3, =0, 
=NOR^ =NNR*^R^ OR^ S(=0)R^ S(=0)2R^ S(=0)2NR®R^ NO2, NR^R®, 
NR^C(=0)R®. NR*^C(=0)OR®, NR^C(=0)NR®R^ C(=0)R^ C(=NOR*)R®. C(=0)OR*. 
C(=0)NR*R®, C(=0)NR*OR® or R®. 

20 wherein. 

R*. R®, R^ and R® independently is H, Ci-Ce alkyl. C3-C7 cycloalkyl, C3-C7 cyclohet- 
eroalkyi, aryl or heteroaryl and wherein R^ and R® may together form a 3-8 mem- 
bered heterocyclic ring or R^ and R^ may together form a 3-8 membered heterocyc- 
lic ring or R^ and R^ may together form a 3-8 membered heterocyclic ring. 

25 

In still another preferred embodiment. 

V independently is H, methyl, ethyl, propyl, butyl, cyclopropyl, cyclobutyl, cyclopentyl 
or cydohexyl optionally substituted with one or more substituents selected from the 
group consisting of F, CI. CN. CF3. =0. =NOR^ =NNR^R®, OR^ S(=0)R^ S(=0)2R^ 

30 S(=0)2NR^R®, NO2. NR^R®. NR^C(=0)R^ NR^C(=0)OR^ NR^C(=0)NR^R^ 
C(=0)R^ C(=NOR^)R^ C(=0)OR^ C(=0)NR^R®. C(=0)NR^OR® or R®. 
wherein, 

R^. R®. R^ and R° independently Is H, Ci-Ce alkyl, C3-C7 cycloalkyl. C3-C7 cyclohet- 
eroalkyl, aryl or heteroaryl and wherein R^ and R^ may together form a 3-8 mem- 
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bered heterocyclic ring or and may together form a 3-8 membered heterocyc- 
lic ring or R® and R^ may together form a 3-8 membered heterocyclic ring, 

In still another preferred embodiment, 
5 V independently is H, aziridinyl, azetidinyl, pyrrolidinyl, piperidinyl or morpholinyl 

optionally substituted with one or more substituents selected from the group consist- 
ing of F, CI, CN, CF3, =0. =NOR^ =NNR^R^ OR^ S(=0)R^ S(=0)2R^ 
S(=0)2NR^R®, NO2, NR'R^ NR^C{=0)R^ NR^C(=O)0R^ NR^C(=0)NR^R^ 
C(=0)R^ C(=NOR^)R^ C(=0)OR', C(=0)NR^R^ C(=0)NR^OR^ or R^ 
10 wherein, 

R^, R^. R^ and R® independently is H, Ci-Ce alkyi, C3-C7 cycloalkyi, C3-C7 cyclohet- 
eroalkyl, aryl or heteroaryl and wherein R^ and R^ may together fomi a 3-8 mem- 
bered heterocyclic ring or R^ and R^ may together form a 3-8 membered heterocyc- 
lic ring or R® and R^ may together form a 3-8 membered heterocyclic ring, 

15 

In still another preferred embodiment, 

V independently is H, phenyl, naphtyl. thienyl, furyl, pyridyt, quinolinyl or isoquino- 
linyl optionally substituted with one or more substituents selected from the group 
consisting of F. CI. CN, CF3, =0. =NOR^ =NNR'*R^, OR^ S(=0)R^ S(=0)2R*, 

20 S(=0)2NR^R®. NO2, NR^R®, NR*C(=0)R®. NR^C(=0)OR®. NR®C(=0)NR^R^. 
C(=0)R^ C(=NOR^)R^ C(=0)OR^ C(=0)NR^R^ C(=0)NR^OR^ or R®, 
wherein, 

R^. R^, R^ and R® independently is H, Ci-Ce alkyI, C3-C7 cycloalkyi, C3-C7 cyclohet- 
eroalkyl, aryl or heteroaryl and wherein R^ and R® may together form a 3-8 mem- 
25 bered heterocyclic ring or R^ and R^ may together form a 3-8 membered heterocyc- 
lic ring or R® and R^ may together form a 3-8 membered heterocyclic ring, 

In still another preferred embodiment, 

V independently is H, phenyl or naphtyl optionally substituted with one or more sub- 
30 stituents selected from the group consisting of F. CI. CN, CF3. =0, =NOR®, 

=NNR^R^. OR^ S(=0)R^ S(=0)2R^ S(=0)2NR*R®, NO2. NR^R®. NR^C(=0)R^ 
NR^C(=0)OR^ NR^C(=0)NR®R^ C(=0)R^ C(=NOR^)R^ C(=0)OR^ C(=0)NR^R^ 
C(=0)NR*OR® or R®, 
wherein. 
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R^. R®. R^ and R® independently is H, Ci-Ce alkyi, C3-C7 cycloalkyl. C3-C7 cyclohet- 
eroalkyl, aryl or heteroaryl and wherein R^ and R® may together form a 3-8 menn- 
bered heterocyclic ring or R^ and R^ may together form a 3-8 membered heterocyc- 
lic ring or R® and R^ may together form a 3-8 membered heterocyclic ring, 

5 

In still another preferred embodiment, 

V independently is H, thienyl, furyl, pyridyl. quinolinyl or isoquinolinyl optionally sub- 
stituted with one or more substituents selected from the group consisting of F, CI, 
CN, CF3. =0. =NOR^ =NNR'R^ OR', S(=0)R^ S(=0)2R^ S(=0)2NR^R^ NO2. 

10 NR'R^ NR^C(=0)R^ NR'C(=0)OR^ NR'C{=0)NR'R^ C(=0)R^ C(=NOR*)R^ 
C(=0)OR^ C{=0)NR'R®, C(=0)NR®OR^ or R®. 
wherein, 

R®, R®, R^ and R® independently is H. Ci-Ce alkyI, C3-C7 cycloalkyl, C3-C7 cyclohet- 
eroalkyl, aryl or heteroaryl and wherein R^ and R® may together form a 3-8 mem- 
1 5 bered heterocyclic ring or R^ and R^ may together form a 3-8 membered heterocyc- 
lic ring or R^ and R^ may together form a 3-8 membered heterocyclic ring, 

In still another preferred embodiment, 

V independently is H, methyl, ethyl, propyl, butyl, cyclopropyl, cyclobutyl. cyclopentyl 
20 or cyclohexyl optionally substituted with one or more substituents selected from the 

group consisting of F, CI, CN, CF3. =0, =NOR^ =NNR^R®, OR^ S(=0)R^ S(=0)2R^ 
S(=0)2NR^R^ NO2, NR^R®. NR^C(=0)R^ NR^C(=0)OR^ NR^C(=0)NR®R^ 
C(=0)R^ C(=NOR®)R®, C{=0)OFi^ C(=0)NR^R^ C(=0)NR^OR® or R^ 
wherein, 

25 R^, R®, R^ and R® independently is H, methyl, ethyl, propyl, butyl, cyclopropyl, 

cyclobutyl, cyclopentyl, cyclohexyl, phenyl, naphthyl, thienyl, furyl, pyridinyl, quino- 
linyl or isoquinolinyl and wherein R® and R® may together form a 3-8 membered het- 
erocyclic ring or R® and R^ may together form a 3-8 membered heterocyclic ring or 
R® and R^ may together form a 3-8 membered heterocyclic ring, 

30 

In still another preferred embodiment, 

V independently is H. aziridinyl, azetidinyl, pyrrolidinyl. piperidinyl or morpholinyl 
optionally substituted with one or more substituents selected from the group consist- 
ing of F, CI, CN. CF3. =0. =NOR^ =NNR*R^. OR^ S(=0)R^ S(=0)2R', 
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S(=0)2NR'R^ NO2. NR^R^ NR^C(=0)R^ NR^C(=0)OR^ NR^C(=0)NR'R^ 
C(=0)R^ C{=NOR^)R^ C(=0)OR^ C(=0)NR^R^ C(=0)NR^OR® or R^ 
wherein, 

R^ R®, R^ and R® independently is H, methyl, ethyl, propyl, butyl, cyclopropyl. 
5 cyclobutyl, cyclopentyl, cyclohexyl. phenyl, naphthyl, thienyl, furyl, pyridinyl, quino- 
liny! or isoquinolinyl and wherein R^ and R® may together form a 3-8 membered het- 
erocyclic ring or R* and R^ may together form a 3-8 membered heterocyclic ring or 
R® and R^ may together form a 3-8 membered heterocyclic ring, 

10 In still another preferred embodiment, 

V independently is H, phenyl, naphtyl, thienyl, furyl, pyridyl, quinolinyl or isoquino- 
linyl optionally substituted with one or more substituents selected from the group 
consisting of F, CI, CN, CF3. =0. =NOR^ =NNR*R^ OR^ S(=0)R*. S(=0)2R^ 
S(=0)2NR*R^ NO2. NR^R®. NR*^C(=0)R^ NR*C(=0)OR^. NR^C(=0)NR®R^ 

1 5 C(=0)R^ C(=NOR*)R®. C{=0)OR^ C(=0)NR*R®. C(=0)NR*OR® or R^ 
wherein, 

R®, R®, R^ and R® independently is H. methyl, ethyl, propyl, butyl, cyclopropyl, 
cyclobutyl, cyclopentyl, cyclohexyl, phenyl, naphthyl. thienyl, furyl, pyridinyl, quino- 
linyl or isoquinolinyl and wherein R^ and R® may together form a 3-8 membered het- 
20 erocyclic ring or R^ and R^ may together form a 3-8 membered heterocyclic ring or 
R^ and R^ may together form a 3-8 membered heterocyclic ring, 

In still another preferred embodiment, 

V independently is H, phenyl or naphtyl optionally substituted with one or more sut>- 
25 stituents selected from the group consisting of F, CI, CN, CF3, =0, =NOR^, 

=NNR^R^ OR^ S(=0)R^ S(=0)2R^ S(=0)2NR^R^ NO2. NR^R^ NR^C(=0)R^ 
NR^C{=0)OR^ NR^C(=0)NR®R^ C(=0)R^ C(=NOR^)R®, C(=0)OR^ C(=0)NR^R^ 
C(=0)NR^OR® or R^ 
wherein. 

30 R^, R®, R^ and R° independently is H, methyl, ethyl, propyl, butyl, cyclopropyl, 

cyclobutyl, cyclopentyl, cyclohexyl. phenyl, naphthyl, thienyl, furyl, pyridinyl, quino- 
linyl or isoquinolinyl and wherein R^ and may together form a 3-8 membered het- 
erocyclic ring or R^ and R^ may together form a 3-8 membered heterocyclic ring or 
R® and R^ may together form a 3-8 membered heterocyclic ring, 

35 
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In still another preferred embodiment, 

V independently is H, thienyl, furyl, pyridyl. quinolinyl or isoquinolinyl optionally sub- 
stituted with one or more substituents selected from the group consisting of F, CI, 
CN, CF3. =0. =NOR^ =NNR^R®, OR^ S(=0)R^ S(=0)2R^ S(=0)2NR'^R^ NO2. 

5 NR^R^ NR^C(=0)R^ NR^C(=0)OR^ NR^C(=0)NR®R^, C(=0)R^ C(=NOR^)R^ 
C(=0)OR^. C(=0)NR^R®. C(=0)NR*OR® or R^ 
wherein, 

R^, R®. R^ and R® independently is H, methyl, ethyl, propyl, butyl, cyclopropyl, 
cyclobutyl, cyclopentyl, cyclohexyl, phenyl, naphthyl, thienyl, furyl, pyridinyl, quino- 
10 linyl or isoquinolinyl and wherein R^ and R® may together form a 3-8 membered het- 
erocyclic ring or R^ and R^ may together fomi a 3-8 membered heterocyclic ring or 
R° and R^ may together form a 3-8 membered heterocyclic ring, 

In still another preferred embodiment, 

15 V independently is H, methyl, ethyl, propyl, butyl, cyclopropyl, cyclobutyl, cyclopentyl 
or cyclohexyl optionally substituted with one or more substituents selected from the 
group consisting of F. CI. CN, CF3, =0, =NOR^ =NNR^R®, OR^ S(=0)R^ S(=0)2R^ 
S(=0)2NR®R^ NO2, NR^R®. NR*C(=0)R^ NR®C(=0)OR^ NR*C(=0)NR®R^ 
C(=0)R^ C(=NOR®)R®, C(=0)OR^ C(=0)NR®R®, C{=0)NR®OR® or R^ 

20 wherein, 

R*, R®, R^ and R® independently is H. methyl, ethyl, propyl or butyl and wherein R® 
and R® may together form a 3-8 membered heterocyclic ring or R^ and R^ may to- 
gether form a 3-8 membered heterocyclic ring or R^ and R^ may together form a 3-8 
membered heterocyclic ring, 

25 

In still another preferred embodiment, 

V independently is H, aziridinyl, azetidinyl, pyrrolidinyl, piperidinyl or morpholinyl 
optionally substituted with one or more substituents selected from the group consist- 
ing of F, CI, CN. CF3. =0, =NOR^ =NNR^R^ OR^ S(=0)R^ S(=0)2R^ 

30 S(=0)2NR^R^ NO2, NR^R^ NR^C(=0)R®, NR^C(=0)OR^ NR^C(=0)NR®R^, 
C(=0)R^ C(=NOR^)R^. C(=0)OR^ C(=0)NR^R^ C(=0)NR^OR^ or R^ 
wherein, 

R*, R®. R^ and R* independently is H, methyl, ethyl, propyl or butyl and wherein R' 
and R® may together form a 3-8 memt>ered heterocyclic ring or R* and R^ may to- 
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gether form a 3-8 membered heterocyclic ring or and may together form a 3-8 
membered heterocyclic ring. 

In still another preferred embodiment, 
5 V independently is H, phenyl, naphtyl, thienyl. furyl, pyridyl. quinolinyl or isoquino- 
linyl optionally substituted with one or more substituents selected from the group 
consisting of F, CI. CN, CF3. =0. =NOR^ =NNR'R^ OR', S(=0)R', S(=0)2R^ 
S(=0)2NR''R^ NO2, NR'R^ NR^C(=0)R^ NR'C(=0)OR^ NR'C(=0)NR®R^ 
C(=0)R^ C(=NOR')R^ C(=0)OR^ C(=0)NR'R®. C(=0)NR'0R® or R®, 
10 wherein, 

R'. R®, R^ and R® independently is H, methyl, ethyl, propyl or butyl and wherein R® 
and R® may together form a 3-8 membered heterocyclic ring or R* and R^ may to- 
gether form a 3-8 membered heterocyclic ring or R® and R^ may together form a 3-8 
membered heterocyclic ring, 

15 

In still another preferred embodiment, 

V independently is H, phenyl or naphtyl optionally substituted with one or more sub- 
stituents selected from the group consisting of F, CI, CN, CF3, =0, =NOR®, 
=NNR^R®, OR*, S(=0)R^ S(=0)2R^ S(=0)2NR*R^ NO2. NR^R®. NR**C(=0)R^ 

20 NR*C(=0)OR^, NR*^C(=0)NR^R^. C(=0)R^ C(=NOR*)R^ C(=0)OR^ C{=0)NR*R**, 
C(=0)NR®OR® or R^ 
wherein, 

R^. R®, R^ and R® independently is H, methyl, ethyl, propyl or butyl and wherein R* 
and R® may together form a 3-8 membered heterocyclic ring or R' and R^ may to- 
25 gether form a 3-8 membered heterocyclic ring or R® and R^ may together form a 3-8 
membered heterocyclic ring. 

In still another preferred embodiment, 

V independently is H, thienyl, furyl, pyridyl, quinolinyl or isoquinolinyl optionally sut>- 
30 stituted with one or more substituents selected from the group consisting of F, CI. 

CN. CF3, =0. =NOR^ =NNR'R^ OR^ S(=0)R^ S(=0)2R^ S(=0)2NR'R^ NO2. 
NR^R®. NR^C(=0)R^ NR'C(=0)OR®. NR'C(=0)NR®R^ C(=0)R^ C{=NOR')R®. 
C(=0)OR^ C(=0)NR'R^ C(=0)NR*OR® or R®, 
wherein, 
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R^ R®. and R® independently is H. methyl, ethyl, propyl or butyl and wherein R^ 
and R® may together form a 3-8 membered heterocyclic ring or R* and R^ may to- 
gether form a 3-8 membered heterocyclic ring or R® and R^ may together form a 3-8 
membered heterocyclic ring, 

5 

In still another preferred embodiment. 

V independently is methyl, ethyl, propyl, butyl, cyciopropyl, cyclobutyl, cyclopentyl or 
cyclohexyl optionally substituted with one or more substituents selected from the 
group consisting of F, CI. CN. CF3. =0, =NOR^ =NNR^R^ OR^ S(=0)R^ S(=0)2R^ 

10 S(=0)2NR^R^ NO2, NR^R^ NR^C(=0)R^ NR^C(=0)OR^ NR^C(=0)NR^R^ 
C(=0)R^ C(=NOR'')R®. C(=0)OR^ C(=0)NR^R®, C(=0)NR^OR® or R^ 
wherein, 

R*. R®, R^ and R® independently is H, cyciopropyl, cyclobutyl, cyclopentyl or cyclo- 
hexyl, 

15 

In still another preferred embodiment, 

V independently is aziridinyl, azetidinyl, pyrrolidinyl, piperidinyl or morpholinyl op- 
tionally substituted with one or more substituents selected from the group consisting 
of F, CI, CN, CF3, =0, =NOR^ =NNR*'R^ OR^ S(=0)R^ S(=0)2R*, S(=0)2NR^R^ 

20 NO2, NR'R^ NR*C(=0)R^ NR^C(=0)OR®. NR*C(=0)NR®R^ C(=0)R^ 
C(=NOR^)R^ C(=0)OR^ C(=0)NR^R^ C(=0)NR^OR® or R^ 
wherein, 

R^, R®. R^ and R® independently Is H, cyciopropyl, cyclobutyl, cyclopentyl or cyclo- 
hexyl, 

25 

In still another preferred embodiment. 

V independently is phenyl, naphtyl, thienyl, furyl, pyridyl, quinolinyl or isoquinolinyl 
optionally substituted with one or more substituents selected from the group consist- 
ing of F. CI, CN. CF3. =0. =NOR^ =NNR^R^ OR^ S(=0)R^ S(=0)2R^ 

30 S(=0)2NR^R®. NO2. NR^R^ NR^C(=0)R^, NR^C(=0)OR®, NR^C(=0)NR^R^ 
C(=0)R^ C(=NOR^)R^ C(=0)OR^ C(=0)NR^R®, C(=0)NR^OR® or R^ 
wherein, 

R^. R®, R^ and R® independently is H, cyciopropyl, cyclobutyl, cyclopentyl or cyclo- 
hexyl, 

35 



SUBSTITUTE SHEET (RULE 26) 



wo 03/078445 



29 



PCT/DK03/00173 



In still another prefen-ed embodiment, 

V independently is phenyl or naphtyl optionally substituted with one or more sub- 
stituents selected from the group consisting of F. CI, CN, CF3, =0, =NOR®, 
=NNR^R®. OR^ S{=0)R^ S(=0)2R^ S(=0)2NR^R^ NO2, NR'R^ NR^C{=0)R^ 

5 NR^C(=0)OR^ NR'C(=0)NR®R^ C(=0)R^ C(=NOR^)R^ C(=0)OR^ C(=0)NR^R^ 
C(=0)NR^OR® or R^ 
wherein. 

R^, R®, R^ and R® independently is H, cyclopropyl. cyclobutyl, cyclopentyl or cyclo- 
hexyl, 

10 

In still another preferred embodiment. 

V independently is thienyl, furyl. pyridyl. quinolinyl or tsoquinolinyl optionally substi- 
tuted with one or more substituents selected from the group consisting of F, CI, CN. 
CF3. =0, =NOR^ =NNR^R^ OR^.S(=0)R^ S(=0)2R^ S(=0)2NR*R®. NO2. NR^R®. 

15 NR^C(=0)R^. NR*^C{=0)OR^ NR*C(=0)NR^R^ C(=0)R^ C(=NOR*)R®, C(=0)OR^ 
C(=0)NR^R®, C(=0)NR*OR® or R®, 
wherein, 

R^. R®, R^ and R® Independently is H. cyclopropyl, cyclobutyl. cyclopentyl or cyclo- 
hexyl. 

20 

In still another preferred embodiment, 

V independently is methyl, ethyl, propyl, butyl, cyclopropyl, cyclobutyl, cyclopentyl or 
cyclohexyl optionally substituted with one or more substituents selected from the 
group consisting of F. CI, CN. CF3. =0, =NOR^ =NNR^R^ OR^ S(=0)R^ S(=0)2R^ 

25 S(=0)2NR^R^. NO2. NR^R^ NR^C(=0)R^ NR^C(=0)OR^ NR^C(=0)NR®R^ 
C(=0)R*, C(=NOR^)R^ C(=0)OR^ C(=0)NR^R®, C(=0)NR^OR^ or R^ 
wherein. 

R^, R®. R^ and R® independently is H, phenyl, naphthyl, thienyl, furyl, pyridinyl, qui- 
nolinyl or isoquinolinyl, 

30 

In still another preferred embodiment. 

V independently is aziridinyl. azetidinyl, pyrrolidinyl, piperidinyl or morpholinyl op- 
tionally substituted with one or more substituents selected from the group consisting 
of F. CI. CN. CF3, =0, =NOR^ =NNR*R^ OR^ S(=0)R^ S(=0)2R^ S(=0)2NR^R^ 
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30 

NO2. NR'R^ NR^C(=0)R^ NR^C(=0)OR^ NR^C(=0)NR^R^ C(=0)R^ 
C(=NOR^)R®, C(=0)OR^ C{=0)NR^R®, C(=0)NR^OR® or R®, 
wherein, 

R^, R®. R^ and R® independently is H, phenyl, naphthyl, thienyl, furyl, pyridinyl, qui- 
5 nolinyl or isoquinolinyl, 

In still another preferred embodiment, 

V independently is phenyl, naphtyl, thienyl, furyl, pyridyl, quinolinyl or isoquinolinyl 
optionally substituted with one or more substituents selected from the group consist* 

10 ing of F. CI. CN. CF3. =0, =NOR^ =NNR5R®, OR^ S(=0)R^ S(=0)2R'. 

S{=0)2NR*R®, NO2. NR^R^ NR''C(=0)R^ NR^C(=0)OR®, NR^C(=0)NR^R^ 
C(=0)R*, C(=NOR^)R®. C(=0)OR^ C(=0)NR^R®, C(=0)NR®OR^ or R®. 
wherein, 

R^ R®, R^ and R® independently is H, phenyl, naphthyl, thienyl, furyl, pyridinyl, qui- 
1 5 nolinyl or isoquinolinyl, 

In still another preferred embodiment, 

V independently is phenyl or naphtyl optionally substituted with one or more sub- 
stituents selected from the group consisting of F, CI, CN, CFa, =0. =NOR^, 

20 =NNR®R®, OR^ S(=0)R*. S(=0)2R^ S(=0)2NR*^R^ NO2, NR*^R^ NR*C(=0)R®. 

NR*C(=0)OR^, NR^C(=0)NR^R^ C(=0)R^ C(=NOR^)R^ C(=0)OR*, C(=0)NR^R®, 

C(=0)NR^OR® or R®. 

wherein, 

R^. R®, R^ and R® independently is H, phenyl, naphthyl, thienyl, furyl, pyridinyl, qui- 
25 nolinyl or isoquinolinyl, 

In still another preferred embodiment. 

V independently is thienyl, furyl, pyridyl, quinolinyl or isoquinolinyl optionally substi- 
tuted with one or more substituents selected from the group consisting of F. CI. CN, 

30 CF3. =0. =NOR^ =NNR^R^ OR^ S(=0)R^ S(=0)2R^ S(=0)2NR^R^ NO2, NR^R®. 

NR^C(=0)R®, NR^C(=0)OR^ NR^C(=0)NR®R^ C(=0)R*, C(=NOR^)R^ C(=0)OR^ 

C(=0)NR^R^ C(=0)NR^OR® or R^ 

wherein, 

R', R®, R^ and R® independently is H, phenyl, naphthyl, thienyl, furyl, pyridinyl, qul- 
35 nolinyl or isoquinolinyl, 
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In still another preferred embodiment. 

V independently is H, Ci-Ce alkyl. C3-C7 cycloalkyi, C3-C7 cycloheteroalkyi, aryl or 
heteroaryl 

5 

In still another preferred embodiment, 

V independently Is H. 

In still another prefenred embodiment, 
10 V independently is Ci-Ce alkyl. C3-C7 cycloalkyi or C3-C7 cycloheteroalkyi. 

In still another preferred embodiment, 

V independently is methyl, ethyl, propyl or butyl 

15 In still another preferred embodiment 

V independently is cyclopropyl, cyclobutyl, cyclopentyl or cyclohexyl 

In still another preferred embodiment 

V indeF>endently is aziridinyl, pyrrolidinyl, piperidinyl or morpholinyl 

20 

In still another preferred embodiment, 

V independently is aryl or heteroaryl 

In still another preferred embodiment, 
25 V independently is phenyl or naphthyl 

In still another preferred embodiment, 

V independently is thienyl, furyl, pyridyl, quinolinyl or isoquinolyl 

30 In yet another preferred embodiment, 

W is selected among the group consisting of C(=0)OR®, C(0)R*, C{=0)NR^2, 
C(=0)NR^OR^ C(=NR^)OR^ C(=NOR^) R^ C(=NNR^)R®. S(0)2R^ S(0)2NR^2, and 
-CN 

35 in yet another preferred embodiment, 
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W is selected among the group consisting of C(=0)OR*, C(0)R', C(=0)NRS, 
S(0)2R', S(0)2NR^. and -CN 
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Experimental section 

Example 1. Synthesis of an aliphatic carboxylic acid Canier Precursor (I): 

HOOC j^OH i) Acetone, BnOOC^OH 

/V-oH 2)BnOH,DCX: /^OH 
3) H2O, yt 

5 I 

2.2-Bis(hydroxymethyl)-propionic acid (13.41g. 0.01 mol). acetone (200 ml. 2.72 
mol), molecular sieves (10 g) and sulphuric acid (0.5 ml, catalytic amounts) were 
mixed in the given order at rt. The suspension was refluxed for 10 hours, then neu- 
tralized with sodium hydrogen carbonate and filtered through activated carbon on a 
10 plough of silica. Evaporation furnished 2,2,5-trimethyl-5-carboxy-1 ,3-dioxan as a 
crystalline solid 15.23 g (87%).^H-NMR (MeOH-d4): 5 4.17 (d, 2H). 3.68 (d. 2H), 
1.42(s. 3H). 1.35(s, 3H). 1.'^(s. 3H). 

2.2,5-trimethyl-5-carboxy-1.3-dioxan (15,23 g, 87.4 mmol) was dissolved in THF (60 
ml) and added DCC (dicyclohexyl carbodiimide. 18.04 g, 87.4 mmol), followed by 

15 slow addition of benzyl alcohol (9.04 ml, 87.4 mmol) at 0 °C. Stim'ng was continued 
at rt. for 18 hours. The mixture was filtered and solvent was removed by evaporation 
in vaccu. Distillation followed by chromatography (Ethyl acetate Heptane 1 :3) gave 
4.1 g of 2,2,5-trtmethyl-5-cart>oxy-1 ,3-dioxan benzyl ester as crystals. ^H-NMR 
(CDCI3): 6 7.36(m, 5H), 5.20 (s. 2H) 4.24 (d, 2H), 3.67 (d. 2H), 1.47(s, 3H), 1.40(s. 

20 3H). 1.22(s. 3H). 

2,2,5-Trimethyl-5-carboxy-1 ,3-dioxan benzyl ester (4.02 g, 15.2 mmol) was dis- 
solved in a mixture of acetone: water : acetic acid (20 ml :8 ml : 2 ml). The solution 
was heated at 45 ''C for 10 hours and at 56 ""C for additional 10 hours. The tempera- 
ture was raised to 80 ''C and the acetone was slowly replaced with water. Stirring 

25 was continued for 1.5 hour at 80 X. Concentration twice from toluene gave 2,2- 

bis(hydroxymethyl)-propionic acid benzyl ester (I) as colourless crystals 3.40 g. ^H- 
NMR (MeOH-d4): 6 7.36 (m. 5H). 5.17 (s,2H). 3.73 (d, 2H), 3.67 (d, 2H), 1.20 (s. 
3H). 

30 Example 2. Synthesis of a benzoic acid Canier Precursor (II): 
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HO^ 1) acetone. H*. reflux O—^ OH 



H2N 




OH 



1) B0C20. Dioxan. 1M NaOH 

2) BnBr. CSCO3.DMF. 60 

3) 10% TFA, 1% EtaSiH. DCM 



H2N 




OBn 



OBn 



1) DIC. EtaN, DCM 

2) 87% acetic acid. 1 3 % H2O 




lsopropylidene-2,2-bis(hydroxymethyl)propionic acid: 

5 

2,2-Bis(hydroxymethyl)propionic acid (0.12 mol, 15.9 g) was refluxed in acetone 
(250 mL) with molecular sieves and cone, sulphuric acid (0.5 mL) for 10 hours. The 
reaction mixture was then neutralised with NaHCOa (1M aq.), stinred with activated 
10 charcoal and filtered. The product was collected as a white crystalline upon conce- 
tration of the solvent. 

Yield 50 % (10.5g): ^H-NMR (DMSO-d^): 1.07 (s. 3H. -CHa); 1.26 (s. 3H. -CHa); 1.34 
(s, 3H, -CHa); 3.53 and 3.57 (d, 2H. -CH2-); 3.99 and 4.02 (d, 2H. -CH2-). 



1 5 4-(Boc-amino-methyl)-benzoic acid: 




4-Methylaminobenzoic acid was dissolved in dioxane (10 mL) and NaOH (22 mL, 
1M solution) and cooled to 0 ""C. Ditertbutyl dicarbonate (10 mmol, 2.18 g) and 
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NaOH (8 mL. 2M solution) was added, and the reaction mixture was left over night 
at room temperature. Half of the solvent was removed under reduced pressure and 
ethylacetate added (25 mL). The reaction mixture was then neutralised by adding 
HCI (2 M solution) to pH = 4, and extracted with ethyl acetate (3x75 mL). The or- 
5 ganic phase was dried, and evaporated to dryness, and the product was obtained as 
a white crystalline solid. 

Yield: 65 % (6.0 mmol, 1.51 g): 'H-NMR (DMSO-dg): 12.84 (s. 1H); 7.89 (d, 2H); 
7.46 (t. 1H); 7.34 (d, 2H); 4.19 (d. 2H): 1.40 (s. 9H). 

10 4-[(Boc-amino)-methyl]-benzoic acid benzyl ester: 



O 




4-[(Boc-amino)-methyl]-benzoic acid (5.89 mmol, 1.48 g) in anhydrous DMF (20 mL) 
15 was added CS2CO3 (2.95 mmol, 0.96 g) and stirred for 1 h at room temperature. 

Benzyl bromide (8.2 mmol, 1 .0 mL) was added, and the reaction stirred for 9 hours. 

The solvent was removed under reduced pressure, and the crude was suspended in 

water (100 mL) and extracted with diethyl ether (3^100 mL). The organic phase was 

then dried, evaporated to dryness and the obtained product was purified using dry 
20 column vacuum chromatography. 

Yield = 81 % (4.79 mmol. 1.56 g): 'H-NMR (DMSO-de): 7.95 (d, 2H): 7.48-7.37 (m, 

7H); 5.35 (s, 2H); 4.20 (d. 2H); 1.39 (s, 9H). 

4-Methyiamino benzoic acid benzyl ester: 

25 




N-Boc-4-methylamino t)enzoic benzyl ester (4.79 mmol, 1 .55 g) was dissolved in 
DCM (25 mL) with TFA (10 % v/v) and triethylsilane (1 % v/v) and stirred for 30 min- 
30 utes. The solvent was removed under reduced pressure and the product purified 
using dry column vacuum chromatography. 
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Yield = 47 % (2.28 mmol. 550 mg): 'H-NMR (DMSO-dg): 8.69 (s, 2H); 8.03 (d, 2H); 
7.62 (d, 2H); 7.50-7.36 (m. 5H); 5.37 (s. 2H); 4.14 (s. 2H). 

4-{[(2,2,5-Trimethyl-[1 .3]dioxane-5-carbonyl)-amino]-methyl}-benzoic acid benzyl 
5 ester 




lsopropylidene-2,2-bis(hydroxymethyl)propionic acid (4.10 mmol, 714 mg) and 4- 
methylamino benzyloxy benzoic acid (4.14 mmol. 1 .0 g) in DCM (20 mL) was 
cooled to 0 ""C and diisopropyl carbodiimide (5.5 mmol. 0.7 mL) was added. The 

10 reaction mixture was left over night at room temperature, and the solvent was re- 
moved under reduced pressure. The crude was dissolved in toluene and filtered. 
The filtrate was purified using Dry Column Vacuum Chromatography. 
Yield = 29 % (478 mg): 'H-NMR (DMSO-de): 8.25 (t. 1H); 7.93 (d, 2H); 7.47-7.35 (m, 
9H): 5.34 (s, 2H); 4.39 (d. 2H): 4.04 (d, 2H); 3.65 (d, 2H): 1.37 (s. 3H); 1.29 (s. 3H); 

15 1.05 (S.3H); 

4-[(3-Hydroxy-2-hydroxymethyl-2-methyl-propionylamino)-methyl]-benzoic acid l>en- 
zyl ester 




20 II 

4-{[(2,2,5-Trimethyl-[1 ,3]dioxane-5-Garbonyl)-amino]-methyl}-benzoic acid benzyl 
ester (1 .2 mmol, 478 mg) was dissolved in acetic acid (1 1 .5 mL, 87 % v/v) and 
stirred at 40 ""C for 3 hours. The product 11 was obtained by evaporation of the reac- 
tion mixture under reduced pressure and co evaporation from anhydrous toluene 
25 (3x20 mL). 

Yield = 90 %: ^H-NMR (DMSO-dc): 8.07 (t. 1H); 7.92 (d. 2H); 7.48-7.12 (m. 7H); 5.34 
(s, 2H); 4.72 (bs, 2H); 4.37 (d, 2H); 3.46 (m, 4H); 1.04 (s, 3H). 

Example S.Synthesis of an aliphatic carboxylic acid Carrier-Functional entity pre- 
30 cursor ensemble (III): 
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BnOOC^OH MeOOOCH2P(OXa2 BnCOC^Q O H; HOOC /-Q^O ^ 

A-oH /^o'm"^ ~^ ^^^^ 

o o 

III 

2,2-Bis(hydroxymethyl) propionic acid benzyl ester (1.01 g, 4.5 mmol) was dissolved 
in toluene (10 ml) and triethylamine (0.75 ml, 1.2 eq.). Methyl dichlorophosphos- 
5 phorylacetate (0.55 ml, 0.45 mmol, prepared according to the procedure described 
in J. Org. Chem, (1997), 62, 1934-39) was added slowly at 0 ''C. Stirring was con- 
tinued at 0 X for 15 min. and at rt. for 60 min. The precipitate was filtered of and the 
filtrate was diluted with ethylacetate (30 ml) and successively washed with, 1 M citric 
acid (10 ml), 1M sodium hydroxide (2x10 ml), saturated ammonium chloride (2x10 

10 ml) and saturated sodium chloride (2x10 ml), dried with magnesium sulphate and 
evaporation gave 1.00 g crude material. Purification on silica EtOAc Heptane 1:1 —» 
EtOAc furnished 300 mg of a diastereomeric mixture of 2-methoxycarbonylmethyl-5- 
methyl-2-oxo-2l5-[1,3,2]dioxaphosphinane-5-carboxylic acid benzyl ester. A) ^H- 
NMR (CDCI3): 5 7.36 (m, 5H), 5.21 (s. 2H). 4.80 (t. 2H), 4.21 (t, 2H). 3.77 (s, 3H). 

15 3.15 (d, 2H). 1.32 (s, 3H). B) ^H-NMR (CDCI3): 5 7,36 (m. 5H), 5.24 (s, 2H). 4.68 
(dd, 2H). 4.37 (dd. 2H). 3.73 (s, 3H), 2.99 (d, 2H), 1.20 (s. 3H). 
2-Methoxycarbonylmethyl-5-methyl-2-oxo-2l5-[1.3,2]dioxaphosphinane-5-carboxylic 
acid benzyl ester (100 mg, 0.29 mmol, diastereomer A) was dissolved in methanol 
(5 ml) and placed inside an autoclave. Air was replaced with argon and the catalyst 

20 was added (5% Pd/C. 10 mg). The reaction was stirred in a H2 atmosphere (50 bar) 
at rt. for 18 hours. The catalyst was filtered of and the solvent removed to give 71 
mg of 2-methoxycarbonylmethyl-5-methyl-2-oxo-2l5-[1 ,3,2]dioxaphosphinane-5- 
cart30xylic acid (III), as colouriess crystals. ^H-NMR (D2O) : 6 4.74 (d, 2H), 4.35 (dd, 
2H), 3.72 (s, 3H). 3.41 (d, 2H), 1.10 (s, 3H) 

25 

Example 4: Synthesis of a benzoic acid Carrier-Functional entity precursor ensem- 
bles(IV): 

R OEt R OEt 

30 PCI5 (75 mmol) was added to the phosphonate ester(30.0 mmol) at 0 **C. After stir- 
ring for 15 min. the temperature was raised to 75 **C for 10 hours. The reaction was 
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followed by ^V*NMR. Distillation at reduced pressure yielded the corresponding 
dichloride products in 40-50% yield. 

Ethyl 2-(dichlorophosphoryl)propionate (bp at 4 mbar: 123-125 ^'C). MS found m/e 
5 219[M+Hr 

Ethyl 2-(dichlorophosphoryl)butyrate (bp at 4 mbar: 125-127 **C). MS found m/e 
233 [M+H]*) 




1 5 4-[(3-Hydroxy-2-hydroxymethyl-2-methyl-propionylamino)-methyl]-benzoic acid ben- 
zyl ester (1 mmol) was dissolved in toluene triethylamine (2.5 mmol). heating re- 
quired. The solution was cooled until a precipitate emerged and solution of alkyi 2- 
(dichlorophosphoryl)carboxylate (1 mmol) in toluene was added. The mixture was 
stirred at 0 ""C for approximately 2 hours and left at rt over night. Ethylacetate (20 

20 mL) was added and the precipitated triethyl ammonium chloride was filtered off. The 
filtrate was subsequently washed with citric acid (1M, 10 ml), sodium hydroxide (1M, 
2x10 ml), saturated ammonium chloride (10 ml), dried with magnesium sulphate 
and evaporated to an oil which was purified by HPLC 0.1%HCCOH, 99.9% H2O 
0.1% HCCOH, 99.9% MeCN. Fractions containing the desired mass were collected 

25 and evaporated to give the desired products in 40-50% yield 

4-({[2-(1-Ethoxycarbonyl-ethyl)-5-methyl-2-oxo-2A^-[1,3,2]dioxaphosphinane-5- 
carbonyl]-amino}-methyl)-benzolc acid benzyl ester: MS m/e 504 [M+1]^ 

30 4-({[2-(1-Ethoxycarbonyl-propyl)-5-methyl-2-oxo-2A^-[1,3.2]dioxaphosphinane-5- 
carbonyl]-amino}-methyl)-benzoic acid t)enzyl ester: MS m/e 518 [M+l]* 
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Debenzylation were performed by dissolving the purified benzylesters (0.5 mmol) in 
methanol (5 ml) and placed inside an autoclave. Air was replaced with argon and 
the catalyst was added (20% Pd/C. 50 mg). The reaction was stirred in a H2 atmos- 
5 phere (60 bar) at 40 for 2 hours. The catalyst was filtered off and the solvent re- 
moved in vacuo. The pure products were obtained by HPLC purification using 
0.1%HCCOH, 99.9% H2O ^ 0.1% HCCOH, 99.9% MeCN. Fractions containing the 
desired mass were collected and evaporated to dryness. 

10 Example 4a 

4-({[2-(1-Ethoxycarbonyl-ethyl)-5-methyl-2-oxo-2A^-[1.3,2]dioxaphosphinane-5- 
carbonyl]-amino}-methyl)-benzoic acid: MS m/e 414 [M+1]^ 

Example 4b 

1 5 4-({[2-(1 -Ethoxycarbonyl-propyl)-5-methyl-2-oxo-2A®-I1 ,3,2]dioxaphosphinane-5- 
carbonyl]-amino}-methyl)-benzoic acid: MS m/e 428 [M+l]^ 



20 



General Procedure 1 : Preparation of building blocks by loading a Carrier-Functionai 
entity ensemble onto a nucleotide derivative comprising an amino group: 



NH2 



FE^-Carrier-COOH 



O 

HN^Cafner 



15 of a 150 mM building block solution of FE^-Carrier-COOH is mixed with 15 pL 
of a 150 mM solution of EDC and 15 pL of a 150 mM solution of N- 

25 hydroxysuccinimide (NHS) using solvents like OMF, DMSO, water, acetonitril, THF, 
DCM, methanol, ethanol or a mixture thereof. Optionally, the NHS is replaced by a 
base such as TEA, DIEA, pyridine or DMAP. The mixture is left for 15 min at 25''C. 
45 pL of an aminooligo (10 nmol) in 100 mM buffer at a pH between 5 and 10, 
preferably 6.0-7.5 is added and the reaction mixture is left for 2 hours at 25''C. 

30 Excess building block and organic by-products were removed by extraction with 
EtOAc (400 pL). Remaining EtOAc is evaporated in vacuo using a speedvac. The 
building block is purified following elution through a BioRad micro-spin 
chromatography column, and analyzed by electron spray mass spectrometry (ES- 
MS). 
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Aminooligo's used: 

A: 5'-CTA GGG ACQ AGC ATC CAT CG X 

X = Amino-C2-dT phosphate (Glen catalogue # 10-1037- ) 

Example 5 (General Procedure 1) 
5 Oligo A with 5' Biotin (Glen catalogue # 10-5950) loaded with Example 3 




O 
O 



OllgoA 



MS (calc.) = 7246.92; MS (found) = 7246.97 



Example 6 (General Procedure 1) 
Oligo A loaded with example 4a 



Oligo A O 




MS (calc.) = 7004.71; MS (found) = 7002.03 



Example 7 (General Procedure 1) 
Oligo A loaded with example 4b 

r </COOEt 




Oligo A O 
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5 Use of building blocks 

Loading of a carbonyl containing scaffolds on an oligonucleotide containing 
an amino group: 

25 pL of a 150 mM carbonyl containing benzoic acid derivative in DMF was mixed 
with 25 pL of a 150 mM solution of EDC in DMF. The mixture was left for 30 min at 

10 25^0. 50 mL of an aminooligo (10 nmol) in 100 mM HEPES buffer pH 7.5 was added 
and the reaction mixture was left for 20 min at 25**C. The excess building block was 
removed by extraction with EtOAc (500 |jL) and remaining EtOAc was removed in 
vacuo by spinning 10 min in a speedvac. The aminooligo loaded with the benzoic 
acid derivative was ethanol precipitated twice using NIH4OAC and analysed by elec- 

1 5 tron spray mass spectrometry (ES-MS). 

B: 5'- XCGATGGATGCTCGTCCCTAG 

X = 5'-dmine-C6 (Glen catalogue # 1 0-1906- ) 

20 Loading of 3-formyl benzoic acid scaffold on oligo B: 



O 




V 



MS (calc.) = 6420.32 MS (found) = 6418.59 

25 

General Procedure 2: Transfer of a functional entity from a building block to a 
scaffold carrying a reactive recipient group: 
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O 

Scaffold"^ H/R 



O 

X 

HN Carrier— Functional 
Entity 



Functional 
Entity 

A 

Scaffold H/R 



An oligonucleotide loaded with a phosphonate ester derivative is connbined at 10 pM 
final concentration with one equivalent of a complementary DNA template displaying 
5 an aldehyde or ketone. Olefination proceeds at 37 ""C for 12 hours in 50 mM so- 
dium borate, pH 9 buffer. Organic by-products are removed by extraction with 
EtOAc (400 pL), followed by evaporation of residual organic solvent for 10 min in 
vacuo using a speedvac. Oligonucleotides are isolated by eluting sample through a 
BioRad micro-spin chromatography column. Products are characterized by ES-MS 
10 analysis. 

Example 8 (General Procedure 2) 



O 




Oligo = Oligo B 



The compound was obtained reacting example 5 with scaffold oligo V 
15 MS (calc.) = 6476.39 MS (found) = 6474.29 



Example 9 (General Procedure 2) 
O 




Oligo = Oligo B 
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The compound was obtained reacting example 6 with scaffold oiigo V 
MS (calc.) = 6504.44.## MS (found) = 6502.65 



Example 10 (General Procedure 2) 



5 




Oligo = Oligo B 

The compound was obtained reacting example 7 with scaffold oligo V 
MS (calc.) = 6518.47 MS (found) 6516.08 

10 Model Example 11. General route to the formation of Wittig and HWE monomer 
building blocks and use of these: 

Commercially available building block (16) may be transformed into the NHS ester 
(17) by standard means, i.e. DCC or DIG couplings. 

An amine carrying oligonucleotide in buffer 50 mM MOPS or hepes or phosphate pH 
15 7.5 is treated with a 1-100 mM solution and preferably 7.5 mM solution of the or- 
ganic building block in DMSO or alternatively DMF, such that the DMSO/DMF con- 
centration is 5-50%, and preferably 10%. The mixture is left for 1-16 h and prefera- 
bly 2-4 h at 25 ''C. To give the phosphine bound monomer building block (18). This 
monomer building block is further transformed by addition of the appropriate alkyl- 
20 halide, e.g. A/,Ar-dimethyl-2-iodoacetamide as a 1-100 mM and preferably 7.5 mM 
solution in DMSO or DMF such that the DMSO/DMF concentration is 5-50%. and 
preferably 10%. The mixture is left for 1-16 h and preferably 2-4 h at 25 **C. To give 
the monomer building block (19). Alternative to this, may the organic building block 
(17) t>e P-alkylated with an alkylhalide and then be coupled onto an amine carrying 
25 oligonucleotide to yield (1 9). 

An aldehyde bound monomer building block (20), e.g. formed by the reaction be- 
tween the NHS ester of 4-formylbenzoic acid and an amine carrying oligonucleotide, 



SUBSTITUTE SHEET (RULE 26) 



wo 03/078445 PCT/DK03/00173 

44 

using conditions similar to those described above, will react with (19) under slightly 
alkaline conditions to yield the alkene (21). 




The reaction of monomer building blocks (19) and (20) may t>e conducted as fol- 
lows: 

The template oligonucleotide (1 nmol) is mixed with monomer building block (19) (1 
nmol) and (20) (1 nmol) in 0.1 M TAPS, phosphate or hepes-buffer and 1 M NaCI 
10 solution, pH=7.5-8.5 and preferably pH=8.0. The reaction mixture is left at 35-65 
preferably 58 ""C over night to yield template bound (21). 

As an alternative to (17) phosphonates (24) may be used instead. They may be pre- 
pared by the reaction between diethylchlorophosphite (22) and the appropriate car- 
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boxy carrying alcohol. The carboxylic acid is then transformed into the NHS ester 
(24) and the process and alternatives described above may be applied. Although 
instead of a simple P-alkylation. the phosphite v\^ill undergo Arbuzov's reaction and 
generate the phosphonate. Monomer building block (25) benefits from the fact that it 
5 is more reactive than its phosphonium counterpart (19). 




(22) (23) (24) 

n=0-2 
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Abbreviations 



DCC 


N,N'-Oicyclohexylcarbodiimide 


Die 


Diisopropylcarbodiimtde 


DIEA 


Diisopropylethylamine 


TEA 


Triethylamin 


DNA 


Deoxyribosenucleic Acid 


EDC 


1 -Ethyl-3-(3'-dimethylaminopropyl)carbodiimide- HCI 


LNA 


Locked Nucleic Acid 


NHS 


N-hydroxysuccinimid 


PNA 


Peptide Nucleic Acid 


RNA 


Ribonucleic acid 


RP-HPLC 


Reverse Phase High Perfonmance Liquid Chromatography 


ES-MS 


Electron spray mass spectrometry 


DMF 


Dimethylformamide 


THF 


Tetrahydrofuran 
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Claims 

1 . A building block of the general fomnula 

Complementing Element - Linker - Carrier - Functional entity precursor 

5 capable of transferring a functional entity precursor to a recipient reactive group, 
wherein 

Complementing Element is a group identifying the functional entity, 
Linker is a chemical moiety compnsing a spacer and a S-C-connecting 
group, wherein the spacer is a valence bond or a group distancing the functional 
10 entity precursor to be transferred from the complementing element and the S-C- 
connecting group connects the spacer with the Carrier. 
Carrier is selected among the groups consisting of 
O O O 

M " " 

X— P R — R ^""^ — U 

"•^^ "gw; "gw:,, ccx "'"v 

R2 ' ' ' R2R1 ' R2^^ R2-X ^ 

I , I.I .1 , and I 

wherein the Functional entity precursor is attached to the phosphorous atom, 

15 each individual X is chosen independently among the group consisting of NR^^.O. S, 

and Se; 

U = R^ 

R^ = H, Ci-Cealkyl. Ci-Ce hydroxyalkyl Cz-Ce alkenyl, C2-C6 alkynyl, aryl or het- 
eroaryl; optionally substituted with one or more F, CI. Br, I. or CN, and where each 

20 of the Individual R^ groups are chosen independently; 

R^ = a valence bond, Ci-Ce Alkylene, Ca-Ce Alkenylene, Cz-C© Alkynylene, Arylene, 
Heteroarylene, Ci-Ce Alkylene-arylene or Ct-Cs Alkylene-heteroarylene; 
R^ is selected from -H, -OR^. -NR%. - F, -CI. -Br. -I, -NO2. -CN. -C(Halogen)3, 
-C(0)R^ -C{0)NHR^ C(0)NR^, -NC(0)R^. -S(0)2NHR^ -S(0)2NR%. -S(0)2R^ - 

25 P(0)2-R^ -P(0)-R^, -S(0)-R^. P(0)-OR^ -S(0)-OR^ -N*R^, wherein and each 
individual R^ Is chosen independently from H, Ci-Ce alkyi, C2-C6alkenyl. C2-C6 al- 
kynyl, or aryl, 

R^^ is selected independently from H, Ci-Ce alkyI, C3-C7 cycloalkyi, aryl, Ci-Ce al- 

9 

^ 'n or ^^n 



30 



kylene-aryt, " or " , G is H or Ci-Ce alkyI and n is 1,2,3 or 4. 

Functional entity precursor is of the general formula C(H)(V)-W; 
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wherein V independently is H, alkyl. alkenyl, alkynyl, alkadienyl, cycloalkyi, cyclo- 
heteroalkyl« aryl or heteroaryl, optionally substituted with one or more substituents 
selected from the group consisting of SnR^R^R^ Sn(OR^)R^R^ Sn(OR^)(OR®)R^ 
BR®R^ B(OR^)R^ B(OR'')(OR®), halogen. CN. CNO. C(halogen)3, =0. =NOR^ 
5 =NNR*R^ OR^ OC(=0)R^ OC(=0)OR^ OC(=0)NR^R^ SR^ S(=0)R^ S(=0)2R^ 
S(=0)2NR^R^ NO2, N3. NR^R^ N*R^R^R^ NR^OR^ NR'NR®R^ NR^C(=0)R^ 
NR^C(=0)OR^ NR®C(=0)NR^R^ NC, P(=0)(OR^)OR®, P'R^R^R^ C(=0)R^ 
C(=NR')R^ C(=NOR')R^ C(=NNR^R^). C(=0)0R', C(=0)NR^R^ C(=0)NR^OR^ 
C(=0)NR^NR®R^ C(=NR*)NR®R^ C(=NOR^)NR®R^ or R^ 
10 wherein, 

R^ R^and R^ independently is H. alkyi, alkenyl, alkynyl, alkadienyl, cycloalkyi, 
cycloheteroaikyi, aryl or heteroaryl, optionally substituted with one or more substitu- 
ents selected from the group consisting of halogen, CN, CNO, C(halogen)3, =0, 
=NOR^ =NNR*R^, OR^ OC(=0)R®, OC(=0)OR®. OC(=0)NR^R^ SR^ S(=0)R^ 

15 S(=0)2R^ S(=0)2NR®R^ NO2. N3. NR*'R^ N*R®R*R^°, NR^OR®. NR^NR^R^ 

NR®C(=0)R^ NR*^C(=0)OR^ NR®C(=0)NR'*R'^, NC. P{=0)(OR*')OR^ P*R^R®R^ 
C(=0)R^ C(=NR^)R^ C(=NdR®)R^ C(=NNR''R®). C(=0)OR®. C(=0)NR®R®, 
C{=0)NR*'OR® C(=NR®)NR^R^ C(=NOR^)NR®R^or C(=0)NR^NR®R^^ wherein R® 
and R^ may together form a 3-8 membered heterocyclic ring or R^ and R^ may to* 

20 gether form a 3-8 membered heterocyclic ring or R® and R^ may together form a 3-8 
membered heterocyclic ring, 
wherein, 

R®, R® and R^° independently is H. alkyI, alkenyl, alkynyl, alkadienyl, cycloalkyi, 
cycloheteroaikyi, aryl or heteroaryl and wherein R® and R® may together form a 3-8 
25 membered heterocyclic ring or R® and R^^ may together form a 3-8 membered het- 
erocyclic ring or R^ and R^° may together form a 3-8 membered heterocyclic ring. 

W is selected among the group consisting of H. aryl, heteroaryl, C(=0)OR^\ 
C(0)R'\ C(=0)NR''2. C(=0)NR''OR'\ C(=NR'')0R'\ C(=N0R'') R'\ 
30 C(=NNR''2)R'\ S(0)R'\ S(0)2R'\ S(0)NR''2. S(0)2NR'^2. -CN, P(0) R''2. -NO2. 
NR^S^orSR'V 

where each individual R^^ is H or selected independently among the group con- 
sisting of Ci-Ce alkyI, C2-C6 alkenyl, C2-C8 alkynyl, C3-C7 cycloalkyi, C3-C7 
cycloheteroaikyi, aryl. heteroaryl, said group being substituted with 0-3 R^^ and 0-3 
35 R'^ and 
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each individual R^^ is selected independently from -N3. -CNO, -C(NOH)NH2. 
-NHOH. -NHR^NHR*. -C(0)R*. -SnR^, -B(OR'')2, -P(0)(0R'')2 or the group consist- 
ing of Cz-Ce alkenyl, C2-C6 aikynyl, C4-C8 alkadienyl said group being substituted 
with 0-2 R^^ 

5 where each individual R^^ is independently selected from -NO2. -C(0)OR^*, 

-C(0)R'^ -CN. -OSiR'S. -OR''* and -NR'*2. 

each individual R^* is independently chosen from a group comprising H, Ci-Ce 
alkyi, C2-C6 alkenyl. C2-C6 aikynyl. C3-C7 cycloalkyi, aryl or Ci-Ce alkylene-aryl sut>- 
stituted with 0-3 substituents independently selected from -F, -CI, -NO2. -R*. -OR^, 
10 -SiR^a. 

R''* is =0, -F. -CI. -Br. -I, -CN, -NO2. -OR^'*, -NR^S. -NR'^-C(0)R'\ -NR'''.C(0)OR'^ 
-SR'\ -S(0) R'\ -S(0)2R'\ -COOR". -C(0)NR'''2 and -S(0)2NR'*2. 



2. The compound according to claim 1 wherein the Functional entity precur- 
15 sor is of the general fomnula C(H)(V)-W; in which V is H, -F. -CI, -Br. -I, -CN, -NO2 or 
-OR^^, or selected among the group consisting of Ci-Ca alkyl. C2-C6 alkenyl, C2-C6 
aikynyl, C4-C8 alkadienyl, C3-C7 cycloalkyi, C3-C7 cycloheteroalkyi, aryl, heteroaryl. 
-O-aryl and -O-heteroaryl said group being substituted with 0-3 R", 0-3 R'^ and 0-3 
R": 

20 or V is C1-C3 alkylene-NR"2. C1-C3 alkylene-NR"C(0)R'^, C1-C3 alkyl- 

ene-NR"C(0)OR", C1-C2 alkylene-O-NR'^a. C1-C2 alkylene-0-NR"C(0)R'^ C-Ca 
alkylene-0-NR"C(0)OR'* substituted with 0-3 R"; 

W is selected among the group consisting of H. aryl, heteroaryl. C(=0)OR", 
C(0)R", C(=0)NR"2. C(=0)NR"OR". C(=NR")0R". C(=N0R") R". 
25 C(=NNR"2)R". S(0) R". S(0)2R", S(0)NR"2. S(0)2NR"2. -CN, P(0) R'\. -NO2, 
NR"3* or SR"2* 

where R" is H or selected independently among the group consisting of Ci-Ce 
alkyl, C2-C6 alkenyl, C2-C6 aikynyl, C3-C7 cycloalkyi, C3-C7 cycloheteroalkyi, aryl, 
heteroaryl, said group being substituted with 0-3 R^^ and 0-3 R^^ and 
30 R" is selected independently from -N3, -CNO, -C(NOH)NH2. -NHOH, 

-NHR*NHR^ -C(0)R^ -SnR^a, -BCORV -P(0)(0R'')2 or the group consisting of 
C2-C6 alkenyl, Cr-Ce aikynyl, C4-C8 alkadienyl said group being substituted with 0-2 
R". 

where R" is independently selected from -NO2, -C(0)0R". -C(0)R'*, -CN, 
35 -OSiR'%. -OR'" and -NR'%. 
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R^"* is independently chosen from a group comprising H, Ci-Ce alkyi, C2-C6 al- 
kenyl, C2-C6 alkynyl. C3-C7 cycloalkyi, aryl or C1-C6 alkylene-aryl substituted with 0-3 
substituents independently selected from -F, -CI, -NO2, -R'*. -OR"*. -SiR% 
R'^ is =0. -F, -CI, -Br, -I, -CN. -NO2, -OR'^ -NR'^, -NR'^-C(0)R'^ -NR'^-C(0)OR^^ 
5 -SR'^ -S(0) R'\ -S(0)2R'^ -COOR'^ -C(0)NR'^ and -S(0)2NR'^, 

R^® is selected Independently from H, Ci-Ce alkyl. C3-C7 cycloalkyi, aryl. Ci-Ce al- 

9 

kylene-aryl, " or " . G is H or Ci-Ce alkyI and n is 1 .2.3 or 4. 

3. A compound according to claim 2 wherein W is selected among the group con- 
10 sisting of H, aryl. heteroaryl, COOR". S(0) R'\ S(0)2R'\ S(0)NHR'\ S(0)NR''2. 

CN. P(0) R^'z. NR'^a* or SR^^2*. 

4. A compound according to claim 2 wherein W is selected among the group con- 
sisting of C(=0)OR'\ C(0)R'\ C(=0)NR''2. S(0)2R'\ S(0)2NR''2. or-CN 

15 

5. A compound according to any of claims 2-4 wherein V is Ci-Ce alkyI, aryl or 
heteroaryl said group being substituted with 0-3 0-3 R^^ and 0-3 R^* or V is 
C1-C3 alkylene-NR^^C(0)R'^ or C1-C3 alkyl^ne-NR^^C(0)OR^^ substituted with 0-3 
R^^ 

20 

6. A compound according to any of claims 2-5 wherein R^^ is H or selected inde- 
pendently among the group consisting of Ci-Ce alkyI, C3-C7 cycloalkyi. aryl, or het- 
eroaryl, said group being substituted with 0-3 R^^ and 0-3 R^^ 

25 7. A compound according to claim 1 or 2 wherein Spacer is -A-, a group Ci-Ce al- 
kylene-A-. C2-Ce alkenylene-A-, or C2-Ce alkynylene-A- optionally substituted with 1 
to 3 hydroxy groups, or 

PH3 




said spacer being connected through A to a moiety selected from 
-B-. — (CH2)„-B— \ /n and 
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— (CH2)n-S-S-(CH2)m-B— 

Where A is a valence bond. -NR'^-. -C(0)NR'^-. - NR'^-C(O)-, -0-, -C(0)-0- or 
-0P(=0)(0")-0-: B is a valence bond, -0-, -S-. --NR'^ -C(0)- or -C(0)NR'®- and 
connects to S-C-connecting group; and n and m independently are integers ranging 
5 from 1 to 10. 



8. A compound according to claim 1 or 2 wherein Spacer is a valence bond. Ci-C6 
alkylene-A-. C2-C6 alkenylene-A-, Ca-Ce alkynylene-A-. or 
CH3 




10 

said spacer optionally l^eing connected through A to a moiety selected from 
— (CH2)n-B— , \ /n ^and 

— (CH2)n-S-S-(CH2)n>-B — 

where A is a valence bond. -C(0)NR^®-. -NR^®-. -S-. or -C(0)-Os B is a va- 
15 lence bond. -0-, -NR^®- or -C(0)NR^®- and connects to S-C-connecting group; 
R^^ is selected independently from H. Ci-Ce alkyi, C3-C7 cycloalkyi, aryl or Ci-Ce 
alkylene-aryl and n and m independently are integers ranging from 1 to 10. 

9. A compound according to claim 1 or 2. wherein the spacer is -A-, Ci-Ce al- 
20 kylene-A-, Ca-Ce alkenylene-A. 

-O 

said spacer t>eing connected through A to a moiety selected from 




-B-. — <CH2)o-B— \ /n 



. or 

— (CH2)n-S-S-(CH2)m-B— 

25 Where A is a valence bond. -NR'^-, -C(0)NR^^-, -NR^^-C(O)-, -0-. -S-. -C(0)-0-. or 
-0P(=0)(0 )-0-; B is a valence bond, -S-. -NR^^-, or -C(0)- and connects to S-C- 
connecting group; 

n and m independently are integers ranging from 1 to 10 and 
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9 

is selected independently from H, " or . wherein G is H or 

Ci-Ce alkyl. 

10. A compound according to claim 1 or 2, wherein the spacer is -A-, C2-C6 al- 
kenylene-A, 

PH3 

said spacer being connected through A to a moiety selected from 
-B-,or— (CH2)„-B— , \ /n 

where A Is a valence t)ond. -C(0)NR^'*-. -NR"-C(0)-. -O. -S-. -C(0)-C>-, or - 
1 0 0P(=0)(0')-0-; B is a valence bond, -S-. -NR"-, or -C(0)- and connects to S-C- 
connecting group; 

n and m independently are integers ranging from 1 to 10 and 

G 
.1. 



15 




R^^ is selected independently from H, or ^' " , wherein G is H or 

Ci-Ce aikyl. 

1 1 . A compound according to claim 1 or 2, wherein the spacer is C2-C6 al- 
kenylene-A, 

said spacer t>eing connected through A to a moiety selected from 



or— (CH2)„-B— , \ /n 



-B-, 

20 where A is a valence l)ond. -C(0)NR^«-. -NR^®-C(0)-, -S-, -C(0)-0- or -0P(=0)(0- 
)-0-; B is a valence bond, -S-, -NR"-, or -C(0)- and connects to S-C-connecting 
group; 

n and m independently are integers ranging from 1 to 10 and 

9 

R'* is selected independently from H, " or ^' " , wherein G is H or 

25 Ci-Ce alkyl; and the spacer is connected to the complementing element through a 
nucleobase. 
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12. A compound according to any of the claims 1 to 11 , wherein the spacer is at- 
tached to the 5-position of a pyrimidine type nucleobase or the 7-position of a purine 
or 7-deaza-purine type nucleobase. 

13. A compound according to claim 1 or 2. wherein the spacer is -A-. 

said spacer being connected through A to a moiety selected from 
-B-.or— (CH2)„-B— . \ In 

where A is a valence bond, -NR'"-C(0)-, -0-, or -S-; B is a valence bond. -S-, 
10 -NR^°-, or -C(0)- and connects to S-C-connecting group; 

n and m independently are integers ranging from 1 to 10 and 

9 

R" is selected independently from H, " or " . wherein G is H or 

Ci-Ce alkyi; and the spacer is connected to the complementing element via a phos- 
phorus group. 



15 



14. A compound according to claim 13, wherein the phosphorus group is a phos- 
phate or thiophosphate group attached to a 3' or 5' end of a complementing ele- 
ment. 



20 15. A compound according to claims 1 to 14, wherein the S-C-connecting group is 
a valence bond, -NH-C(=0)-, -NH-C(=0)-Ci-C6 alkylene-. -S-S-. -S-S-d-Ce al- 
kylene-, -Ci-Ce alkylene-S-S -, -C(=0)-NH-(Ci-C6 alkylene)-, 
O p 



— S 



— S 




N— (Ci-Ce alkylene)- 



,N-(Ci-C6 alkylene)— N- 
6 



O 

JL 



H ° 



o . o 

25 -NH-C(=0)-Arylene-C(R^ VNH-C(=0)-. -C(=0)-. -C(=0)-Ci-C6 alkylene- or -C(=0)- 
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Arylene-C(R'^)2-NR'*-C(=0)-. where the right hand side of the formulae connects to 
the carrier. 

16. A compound according to claims 1 to 14, wherein the S-C-connecting group is 
a valence bond. -NH-C(=0)-, -NH-C(=0)-C,-C6 alkylene-, -S-S-, -S-S-Ci-Ca al- 
kylene-, -C(=0)-NH-(Ci-C6 alkylene)-, 

N-'(Ci-C6 alkylene) — I.N""(CrC6 alkylene)-N-" — 

O . O 

-NH-C(=0)-Arylene-C(R^®)2-NH-C(=0)-. where the right hand side of the formulae 
1 0 connects to the canrier. 




17. A compound according to claims 1 to 14, wherein the S-C-connecting group is 
.S-S-, -Ci-C© aikylene-S-S -C{=0)-NH-(Ci-C6 alkylene)-, -C(=0)-. or-C(=0)- 

15 Arylene-C{R^%-NR^®-C(=0)-, where the right hand side of the formulae connects to 
the carrier 

18. A compound according to claims 1 to 14, wherein the S-C-connecting group is 
-S-S-, -C(=0)-. or -C(=0)-Arylene-C(R^^)2-NR^®-C(=0)-, where the right hand side of 

20 the formulae connects to the carrier. 

19. A compound according to claim 1 wherein the carrier is: 



O 




wherein R^ is a valence bond or arylene. 

25 

20. A compound according to claims 1-19 where Complementing element is a nu 
oleic acid. 
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21. A compound according to claims 1-19 where Complementing element is a se- 
quence of nucleotides selected from the group of DNA, RNA, LNA PNA. morpholino 
derivatives or combinations thereof. 

5 22. A library of compounds according to claim 1, wherein each different member of 
the library comprises a complementing element having a unique sequence of nu- 
cleotides, which identifies the functional entity. 

23. A method for transfening a Functional Entity Precursor to a recipient reactive 
10 group, comprising the steps of 

providing one or more building blocks according to claims 1 to 21, 
contacting the one or more building blocks with a corresponding encoding ele- 
ment associated with a recipient reactive group under conditions which allow for a 
recognition t>etween the one or more complementing elements and the encoding 
15 elements, said contacting being performed prior to, simultaneously with, or subse- 
quent to a transfer of the Functional Entity Precursor to the recipient reactive group. 

24. The method according to claim 23, wherein the encoding element comprises 
one or more encoding sequences comprised of 1 to 50 nucleotides and the one or 

20 more complementing elements comprises a sequence of nucleotides complemen- 
tary to one or more of the encoding sequences. 
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Figure 1. Two setups for Functional Entity Precursor Transfer 

Coding Element 

Linker — Carrier — F.E. Prec. 1 
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Coding Element 

Linker-Carrier-F.E. Prec. 1-F.E. Prec. 2 



-Linker-Carrier 



Complementing element 
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^ . . . Carrier Caniec 

Complementing element I \ 



Complementing element 

Linker Linker 



Coding Element 
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Transfer 
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Carrier 

Complementing element | Complementing element 
Linker Carrier—Linker 
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Figure 2. Examples of specific base pairing 

Natural Base Pairs 

R=H: Uracil 

R R=CH3: Thymine Cytosine 



O 



o 



H2N 



Backbone <^ ^ 

N NH2 
Backbone 

Adenine 

Guanine 




Synthetic purine's base pairing with U/T or C 



R=H: Uracil 

R=CH3: Thymine Cytosine 
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^ _. . Backbone 
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Figure 3. Example of non-specific base-pairing 
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Figure 4. Backbone examples 
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Figure 5. 
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